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When you 
must be SURE... 























For Instance... 





Think how important it was on this huge project 
to be sure of proved design. dependable operation 
and long life. always engineered into Rodney Hunt 
equipment. In addition to units shown. other Rodne\ 
Hunt sluice gates as big as 8’ x 8’ clear Opening were 
installed in this underground reservoir and filter plant built 
for one of our greatest cities. 
When you ike 
you CAN be sure with Rodney Hunt water control apparatus. 
must be SURE... 


More than 2000 combinations of Sluice Gates and Hoists are described 
in our 232-yage profusely illustrated catalog with valuable 28-page section 


on engineering data. Write ¢oday on your letterhead for Catalog WCA 952. 





Manufacturing Engineers Since 1840 ¢ 


»» RODNEY HUNT MACHINE CO. 
ff 86 LAKE STREET. ORANGE, MASS., U.S. A. 








Rodney Hunt agents in principal cities 
throughout the United States 
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PRESENTING 
THE NEW 


THE NEW, 200 NET HORSEPOWER INTERNATIONAL TD-24, 
most powerful Torque Converter crawler on the market, 
developing 59,500 lbs. maximum drawbar pull at a 
workable speed of 0.8 m.p.h. brings new speed, new 
maneuverability to any pushloading job. And for log- 
ging and pipeline work, too, nothing can match this 
latest addition to the long line of INTERNATIONAL In- 
dustrial Power products for smooth, efficient power. 





men 
9$ High Strength Steels 


-.. that pay off in greater strength, easier fabrication, 
high corrosion resistance and lower costs 


OMETHING new and important has 

been happening to bridge struc- 
tures. Improved design, improved 
fabrication techniques, improved 
erection methods, and lower costs— 
all made possible by increasing use 
of stronger, more durable steels. 

For in high strength steels, like 
USS Man-Ten, USS Tri-TEn “E” 
and USS Cor-TEn, bridge engineers 
have found superior materials of con- 
struction with which they can build 
safer, more dependable structures for 
long term, continuous operation, 
often at lower costs than hitherto. 


A number of bridges, both large 
and small, have already been con- 
structed with these high strength 
steels. In many of the most important 
bridges now being erected or proj- 
ected for the future, these superior 
steels are being used or are specified. 


- And for good reason. 


All these famous “steels that do 
more” have higher yield points than 
structural silicon steel in thicknesses 
up to and including 114”. All have at 
least twice the atmospheric corrosion 
resistance. All, regardless of thick- 
ness, have greater ductility. 

As a result, their use in structural 
members makes it possible for the 
designer to obtain greater strength 
with no increase in weight, or to re- 
duce weight without any sacrifice in 
strength. And always, to ensure 
greater durability. 

Maximum results can be obtained 
from these steels by taking advan- 
tage of their specific characteristics. 
For example, USS MAn-TEN Steel is 
intended primarily for use in struc- 
tural members of riveted and bolted 
bridges requiring high strength with 
atmospheric corrosion resistance 
equal to that of copper steel. 


While USS Tri-TEN “E” Steel can 
also be used for riveted bridges, it is 
particularly applicable where weld- 
ability is a primary consideration, 
and where structural members must 
withstand moderately severe impacts 
in low temperature service. This steel 
combines high strength and unusual 
toughness with atmospheric corro- 
sion resistance equal to that of 
copper steel. 

USS Cor-TEN Steel — which has 
two to three times the atmospheric 
corrosion resistance of copper steel— 
can be relied upon to materially pro- 
long life wherever corrosive condi- 
tions are severe. For instance, it can 
be used for blast plates on bridges 
passing over railroads and for ballast 
plates on railroad bridges. 

SOON TO BE ISSUED . . . Our new 
“Design Manual for High Strength 
Steels’ contains comprehensive and 
practical information that you will 
find extremely useful in designing 
your products for greater economy 
and efficiency by the sound use of 
high strength steels. Watch our fu- 
ture advertisements for the an- 
nouncement of the availability of 
this important publication. 


<¢—__——— New 9th Street Bridge at Wheeling, West Virginia 


Now nearing completion, the new Ohio River crossing illustrated here is a 
typical example of the growing use of USS High Strength Steels in present-day 


bridge construction. 
Owner: 


State of West Virginia 


Consulting Howard, Needles, Tammen & Bergendoff 


Engineers: 


Kansas City, Missouri 


USS Man-TEN Steel spans fabricated and erected by American Bridge Division 


of United States Steel. 


UNITED STATES STEEL CORPORATION, PITTSBURGH »* AMERICAN STEEL & WIRE DIVISION, CLEVELAND * COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


NATIONAL TUBE DIVISION, PITTSBURGH * TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. * 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


USS HIGH STRENGTH STEELS 


USS MAN-TEN 


UN i! 
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USS COR-TEN 
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Edwin B. Foster announces the opening 
of a consulting office for the practice of 
civil and structural engineering at 702 
South Orange Grove Avenue, Los Angeles 
36. Recently Mr. Foster was supervising 
engineer for Knappen-Tippetts-Abbett- 
McCarthy, Engineers, in Rangoon, Burma 
During this period he was also technical 
adviser to the Mingaladon Aerodrome 
Construction Committee in Burma on con- 
struction of a large airport and its terminal 
facilities. 


Ernest A. Fort, formerly 


Department, has been promoted 


director. 


Alexander M. McKean, of 
Heights, N.Y., retired on January 


from his position as chief engineer of 
marketing and director of safety for the 
York City. 


American 


New 
with 


American Oil Co. of 
Mr. Mckean has 
Oil since 1919. 


been 


assistant 
director of the Miami, Fla., Public Service 


Jackson 











5g 0 conveying coble 


00 Ib mox hook lood-using 0-8 os cwt. 











Portable cableway, strung between crawler tractor-mounted booms, served one contractor 
well in placing a rock mat on the slope of a river bank. Tautline moved with ease, despite 


extra counterweights needed for heavy hook loads. 


You Can Use A Small Cableway 





Materials for highway bridge in Turkey Run Indiana 
State Park were spotted with a tautline on wooden 
A-frame towers, 40-ft. high. Cableway, concrete 
mixer and small sawmill were the only power equip- 
ment used. 





* This is a brief adaptation of a 4-page article 
on small cableways recently published in a 
leading tructi i Reprints are 

ssh.) from c¢ 





Bros., Inc. 
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to meet practically any situation 
temporary, semi-permanent, permanent 
handling materials in remote areas, dan- 
gerous locations, across natural barriers 
or on construction sites covering many acres. 


Highway Bridge in Indiana—All material 
for this 250-ft. concrete structure was trans- 
ported by a Sauerman Q-ton tautline. The 
cableway spanned 460 ft. across a deep 
ravine. 


Kansas River Dam—A power company uses 
a small Sauerman cableway to transport ma- 
terials for repair and maintenance. The unit 
spans the river over the top of the dam. 
Workmen ride a special cage to work over 
the dam and raise or lower flash boards used 
to control height of the reservoir. 


Power Plant for a Kentucky Dam—100,000 
tons of Government furnished aggregate 
were delivered to the opposite bank, 1000 
ft. away. A belt conveyor, supported by 
adequate suspension cables, would have 
oe¢en too expensive. Truck delivery would 
have entailed a long haul and construction 
of roads. A 4-ton Sauerman cableway was 
installed. From the loading point 280 ft. 
above the building site, loading buckets 
moved by gravity at 1200 fpm. to the batch 
plant across the river. 


More Uses and Engineering Data—W/rite to 
Sauerman’s engineering dept. Request 
Catalog G. 


BROS., INC. 
610 S. 28th Ave. 


Bellwood, Ill. 


Mace H. Bell, who has served the 
American Institute of Steel Construction 
since 1950 as assistant to the director of 
engineering, will be chief supervisor of the 
district engineers in the Institute's re. 


organization of the engineering cepart- 
ment. Mr. Bell has been with AISC 
since 1936 and has been district engineer 
in New Orleans, St. Louis and, more 


recently, New York. In the new program 
designed to provide more comprcliensive 
assistance to its members Theodore R, 
Higgins, director of engineering since 
1945, will be director of engineering and 
research and Eugene W. Gradt, district 
engineer in Syracuse, N.Y., will be his 
assistant. Edward R. Estes, Jr., assistant 
professor of applied mathematics at the 
University of Virginia, will remain as 
research engineer. The latter two will 
join the New York staff. Former district 
engineers now promoted to_ regional 
engineers are Charles M. Corbit, Jr., Los 
Angeles; Robert B. Reilly, Dallas; and 
H. J. Stetina, Philadelphia. 


Four ASCE members will make up a 
board of engineering consultants to assist 
in the St. Lawrence Seaway project 
They are Clarence E. Blee, chief engineer 
for TVA, Edward M. Fucik, vice-president 
of the Harza Engineering Co. of Chicago, 
Charles M. Wellons, consulting engi- 
neer of Pittsburgh, Pa., and Frank W. 
Edwards, manager of the Chicago office 
of Stanley Engineering Co. Mr. Blee, 
with TVA for twenty years, will be con- 
sultant on deep-draft navigation chan- 
nel construction. Mr. Edwards, a _hy- 
draulic engineering specialist on projects 
in the West and Midwest and chief of the 
hycraulic section in the design of the 
Third Locks Project on the Panama 
Canal, will be consultant on hydraulic 
problems. Mr. Wellons, has had _ wide 
experience as an electric utilities and 
government locks and dams constructor. 


Curtis A. Nelson became director of the 
Atomic Energy Commission’s Inspection 
Division at the Savannah River Opera- 
tions Office (near Aiken, S.C.) on Feb- 
ruary 1. Until recently manager of the 
Savannah River Office, Mr. Nelson has 
had more than ten years active duty with 
the Army and holds a reserve commission 
as Colonel in the Corps of Engineers. 
He will be replaced by Robert C. Blair 
who has been deputy manager in the 
Savannah River office for the past four 
years. Mr. Blair joined the Military 
Application Division of AEC in 1949, and 
was transferred to Savannah River in 
1950. 


W. Leighton Colliiis, professor in the 
Department of Theoretical and Applied 
Mechanics at the University of Illinois, is 
the new secretary of the American Society 
for Engineering Education. 
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JOB AFTER JOB, FRANKI FOUNDATIONS | 
SAVE TIME, TROUBLE and MONEY! 









d the Howard K. Preston, professor and head 
uction of the University of Delaware's Depart- 
tor of ment of Theoretical and Applied Me 
of the | chanics. retired on January 31. Professor 
'S re- Preston has been on the faculty of the 
Cpart- university. for over thirty years. He 
AISC graduated from Lafayette College in 1909 
gineer and taught there before going to the 
more | University of Delaware. In 1920 he 
Osram | became full professor and was head of the 
ensive department in 1928. 
re R, } 

since f 
g and | 

istrict Richard E. Heartz, of Montreal, will 
e his take office in May as president of the 
istant Engineering Institute 
it the | of Canada Long 
in as | active in Institute 
o will | affairs, Mr. Heartz 
istrict has been successively 
rional member of the coun- 
» Los cil, treasurer and 
and chairman of _ the 


Montreal Branch. A 
1917 graduate of Mec- 
Gill University, he 
has served the Shaw- 
R. E. Heartz inigan Engineering 





up a ) 





ene Company, Ltd., and 
rineer its parent, the Shawinigan Water and 
idea Power Company, since 1920. Mr. Heartz 
cago, | became vice-president and chief engineer 

= | a - 7 as hee »sjident since 1952 
engi- I in 1947 and has been president since 1952 
k W. 
office | 
pions Arthur T. Larned, Charles C. Bonin, and 
aa Alexander C. Clogher, of Ebasco Services 

“ae Inc., have been promoted. Mr. Larned, 

Rs with the company since 1912 and chief 
re civil engineer since 1933, has been made 
, she consulting civil engineer. Mr. Bonin, 
ones | who takes his place as chief civil engineer, The foundations for a double-cantilever mein- FRANKI METHOD 
pin, » a joined the company in 1938. Since then : SAVED... 
werd he has been hydraulic engineer, investiga- tenance hangar for Hanscom Air Force Base at 
per tor and, most recently, project engineer Bedford, Mass., were originally planned as spread ak aimee 
fee of dam work in Japan, particularly the footings. Using Franki Displacement Caissons, $7 500 ‘ 

; Kamishiiba Arch Dam on Kyushu Island. which are formed by ramming concrete into the ? 

Mr. Clogher, new associate consulting dontees d th sennein PALISADES HOUSE 
engineer, has been with Ebasco since groun un - orem ogpeanaar —_— Factor Bronx, N. Y. 

f the 1909, and has held the positions of hy- cut installation time in half and eliminated over $30,000 

‘tion draulic engineer, chief civil engineer, 400 cubic yards of heavily reinforced concrete. 

era- , general engineer, and, since 1940, consult-  Result—F. D. Rich Co. saved the U. S. Air Force CHEMICAL CO. 

Feb- | ing civil engineer. ; 

a 4 i italics $40,000! Neville Island, Pa. 

ai With the installation of these Displacement ne 
with ° P ‘ ‘ 

; aa isson, Franki has again graphicall - ; 
sion James A. McCarthy, professor of civil Caisson, F he 8 8 iad y demon acu aaa 
are engineering, University of Notre Dame, strated the ability to save time, trouble and Sinaaiace ee 
Blair has been elected chairman of the Indiana | money for client and contractor alike. For com- $10,000 

the State Board of Registration for Profes- plete information on Franki Methods, write U.S. AIR FORCE 
four og Engineers and Land Surveyors for Franki Foundation Co., 103 Park Avenue, New Chicopee Falls, Mass. 
tary 0. : 
al York 17, N. Y. for brochure and “Franki Facts” $30,000 
r in on this job. ... fo name a few! 

George P, Fernandez, assistant county See Our Catalog in SWEETS FRANK! INSTALLATION PROCEDURE 
engineer of Shelby County, Ohio, with 














- 7 0 
the headquarters at Sidney, has been made a Wel 
slied partner of the Sidney firm of F. E. Frey- 
7 tag. Mr. Fernandez is a registered engi- | Coston Giese 
F PHILADELPHIA, PA. 
PITTSBURGH, PA. 






iety neer and surveyor. | FOUNDATION COMPANY 
(Continued on page 25) FIRM FOUNDATIONS FOR OVER FORTY YEARS 
ING CIVIL ENGINEERING © March 1955 23 








Standard 6”x 12” 
test cylinders are 
made from the 
same batch of 
concrete as the 
pipe, cured with 
the pipe in the 
Same steam box 
and are subjected 
to compression 
tests. 


Steel 
reinforcement 
rods are tested 

to determine their 
physical 
properties. 
Stress-strain 
diagram may be 
plotted on 
recorder at right. 
























Completed pipe 
sections receiving 
hydrostatic test. 
Water pressure is 
increased until 
ultimate failure of 
the pipe section; 
research engineer 
makes periodic 
examinations as 
pressure goes up. 


Resistance to 
external loadings 
is determined by 
careful checking 
as pipe receives 
three-edge 
bearing test. 


Strain gauges give 
accurate record 
of behavior of pipe 
components under 
hydrostatic test. 





BETTER 
PIPE 


at a lower cost! 
to you 


What this means to you... 


Improvements in American’s reise 
concrete pipe and more economical 
methods of manufacture and 
installation are the subjects of 
unremitting effort by our Research 
and Development engineers. 


Cost. Lowest possible cost to 
you through efficient utilization 
of materials. 


Quality. Savings, yes, but all 


pipe must be constructed in accord 
with sound and conservative 
engineering principles. 


Safe ety. A built-in safety factor 


is always a part of American’s 
engineered products. 


Know-how. Product informati 
for you from engineers who KNOW 
from experience and tests what 
each class of pipe can do. 


Materials. wighest quality 
materials guaranteed by American's 
policy of testing and proving 
before using. 


F- uture. A research 


program to help solve problems 
which may confront you in the future, 





j. 


Take advantage of these plus-factors 
in your next project—our 45 years 
of experience in the development of 
superior pipe products is at your 
service. Write or phone for any 
additional information. 


a =e | 
tL 1€ () PIPE AND CONSTRUCTION CO.) 


Main Offices and Plant: 4635 Firestone Blvd., South Gate, Coliform! 
District Sales Offices and Plants: Hayward * San Diego ° Portlond, 0" 
Mail Address: P. 0. Box 3428, Terminal Annex 
Los Angeles 54, Calif. » Phone: LOgan 8-2271 


Concrete pipe for main water supply lines, storm ond 
sanitary sewers, subaqueous pipe lines 
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News of Engineers 


ied from page 23) 


(Conti? 


Francis S. Friel, since 1931 president of 
the Philadelphia firm of Albright & Friel, 
Inc., has been elected president of the 
American Institute of Consulting Engi- 
neers. Mr. Friel is a former Director of 
ASCE and a past-president of the Federa- 
tion of Sewage and Industrial Wastes 
Associations. ASCE  Past-President 
Carlton S. Proctor and Clinton D. Han- 
over, New York consultants, were elected 
vice-presidents; and Edward H. Anson, 
of New York, and Harland Bartholomew, 
of St. Louis, are members of the Council. 


Philip K. Davis has been appointed a 
vice-president of the Austin Company, 
engineering and construction firm, with 
headquarters in Cleveland. Mr. Davis 
joined the company as a construction 
superintendent in the Los Angeles district 
in 1923, and has been at the Cleveland 
general headquarters since 1953. From 
1945 to 1952 he represented the company 
as project manager for the design of the 
Atomic Energy Commission’s Oak Ridge 
National Laboratory. John N. Beckley, 
has also been promoted to vice-president 
and eastern district manager of the 
company. He will have offices in New 
York and Roselle, N.J. Mr. Beckley 
joined Austin’s eastern organization as an 
estimator in 1941 and was appointed 
acting district manager in 1945. 


Walter E. Blomgren, since 1949 assist- 
ant chief engineer of the Bureau of 
Reclamation at Denver, Colo., retired on 

January 31 after 42 

years of government 

service. Mr. Blom- 

gren plans to open a 

consulting office in 

Denver for irrigation 

and drainage engi- 

neering develop- 
“ments. His career 
with the government 
began in 1910 on the 

Boise Project. After 

seven years with the 

Office of Indian Af- 
fairs, he returned to the Bureau in 1929 to 
the chief engineer's office in Denver for 
work on Hoover Dam. Since then he has 
served as assistant and regional engineer 
and assistant chief engineer. In 1954 Mr. 
Blomgren was chairman of the Executive 
Committee of ASCE’s Irrigation and 
Drainage Division and has been chairman 
and vice-president of the United States 
Committee of the International Com- 
mission on Irrigation and Drainage. 





W. E. Blomgren 


Victor Frenkil has been appointed to the 
Legislative Committee of the Building 
Congress and Exchange of Baltimore, 
which surveys all legal matters pertaining 
to city, state and national construction 
for the Exchange. Albert C. Klingenberg 
has been appointed to the organization's 
Committee on Ethics and Practice. 
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Mr. Frenkil is the president of Baltimore John B. Ecker, who has been vice- 
Construction Inc., and Mr. Klingenberg president and assistant to the president of 
is chief of construction for the Baltimore the Capital Transit Co., Washington, 
Housing Authority. D.C., has been made a director of the firm. 
Mr. Ecker came to the company in 1929 
and has been assistant general manager, 
general manager, and since 1953, vice- 
president. 


Gerald Charles Ward, Colonel, U. S. 
Air Force, retired from military service 
on January 31 to become editor of Better 
Roads, national highway magazine, with 
offices in Chicago. Colonel Ward recently 
returned to the United States from France 
where he was for three years on the staff 
of Gen. Lauris Norstad. While there he 
was in charge of the NATO airfield 
program for the Allied Air Forces of 
Central Europe. This program will com- 
prise the air defense of the region and will 
be used by six nations. 


Alfred D. Hutchison, of Greenville, 
Tex., retired from his position as assistant 
district engineer of the Texas State high- 
way Department on December 31. Mr. 
Hutchison was with the Department for 
34 years. He is a graduate of Drury 
College in Springfield, Mo., and the 
University of Texas. 








First ore from Cerro Bolivar arrives 
at U.S. Steel’s Fairless Works 


happy 

ending 
of a | 
seven a : 
year 

voyage 













Unloading the first ore 
from Cerro Bolivar from 
the S. S. Tosca at 

U. S. Steel's Fairless 
Works, Fairless Hills, 
Pennsylvania. 





THE VOYAGE really 
began in April, 
1947, when one of Fairchild’s 
A-26 photographic air- 
craft, flying for the Orinoco Mining 
Company, four miles above 
the Venezuelan plains, exposed the 
film on which appeared the 
image of Cerro Bolivar—truly aerial 
photography’s finest hour. 































From Cerro Bolivar 90 miles to Puerto 
Crdaz, at the junction of the Orinoco 
and Caroni Rivers, this first ore ship- 
ment moved over tracks—under which 
lies a Fairchild topographic map. 

From Puerto Ordaz 177 miles down 
the lazy Orinoco, through the Cano 
Macareo, to the Gulf of Paria, the 
route of the S. S. Tosca lay through a 
‘ dredged channel—the charts of the 
f river, the dredging, and the naviga- 
tional aids based on a Fairchild con- 
trolled Photomosaic map. 

So the vital basic decisions have 
been proved sound—the long voyage 
is over, and the first steel has been 
poured. 

When you make the vital decisions 
which may affect your company’s 
future for generations, let Fairchild 
provide you with the facts! 





ET So ete me 












't pays to explore with 


IRGHILD 1 


AERIAL SURVEYS, INC. 
Aerial photographic, topographic, and airborne 
magnetometer surveys during 1954...In 15 
countries ...On 5 continents, 


Los Angeles, Calif.: 224 East Eleventh Street 
Long Island City, N. Y.: 21-21 Forty-First Ave. 
New York City, N. Y.: 30 Rockefeller Plaza 
Boston, Mass.: New England Survey Service, Inc., 51 Cornhill 
Seattle, Wash.: Cari M. Berry, P. 0. Box 38, Boeing Field 
BOGOTA—CARACAS—LIMA—RIO DE JANEIRO 
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NOW—-America’s Largest Standpipe 


(CAPACITY 7,268,000 GALLONS) 


for South Pittsburgh Water Company 





by PITTSBURGH 
‘DES MOINES 


This huge water storage unit evidences typical Pittsburgh-Des Moines 
fine workmanship in shop fabrication and field erection. Measuring 116 
feet in diameter, with a water depth of 95 feet and total capacity of 
7,268,000 gallons, the South Pittsburgh Water Company giant is the 
largest standpipe-type storage tank built in America to date. @ Let us 


quote on your water storage needs. 


PITTSBURGH-DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


: Sales Offices at: 
PITTSBURGH (25) 3470 Neville Island 


NEWARK (2),....251 Industrial Office Bidg. 1275 Praetorian Building 


CHICAGO (3), 1274 First National Bank Bidg. 


LOS ANGELES (48) 6399 Wilshire Blvd. 
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Gilbert M. Serber was elected president 
of the American Military Engineers, 
New York City Post. Mr. Serber is 
president and managing engineer of the 
Stock Construction Corporation, New 
York City, which has handled construction 
for the New York Port Authority and the 
New Jersey Turnpike. 


Frank Baron will resign his position as 
director of the Structural Engineering 
Laboratory at the University of California, 
June 30. He will continue as professor of 
civil engineering at the university. 


Robert L. McNamee, Samuel D. 
Porter and John C. Seeley announce the 
reorganization of the firm of Drury, 
McNamee and Porter, consulting engineers 
of Ann Arbor, Mich., which will now be 
known as McNamee, Porter and Seeley, 
with Mr. McNamee, Mr. Porter and Mr. 
Seeley continuing as active members, and 
William C. Hoad, Ezra C. Shoecraft and 
Walter R. Drury in an inactive status. 


Lynn W. Pine, Colonel, U. S. Army, 
assumed command of the 311th Engineer 
Group (now the 24th 
Engineer Group) at 
Kaiserslautern, Ger- 
many, on December 
1. Colonel Pine has 
been in the army 
since 1941 and was 
commissioned in 
1946. He then was 
sent to the Far East 
Command serving as 
Assistant Corps Engi- 
neer and later as 
Corps Engineer at 
Sendai. Later Colo- 
nel Pine worked with the U. S. Army’s 
General Staff at Washington, D.C., and 
most recently has been on a tour of over- 





Photo courtesy U.S. Army) 


Colonel Pine 


seas duty. 


Alan R. Cullimore’ recently was 
honored by the Board of Trustees of the 
Newark, N.J., Schools for Industrial 
Education on the thirty-fifth anniversary 
of his becoming head of the Newark 
Technical School and the Newark College 
of Engineering. Dr. Cullimore came to 
Newark from his post at the University 
of Delaware in 1920. After retiring as 
director and president of the two schools 
he continued to serve the college as 
chairman of the Department of Manage 
ment and Personnel and now serves as 
consultant. In 1951 he received the 
Lamme Medal given by the American 
Society for Engineering Education ‘‘for 
his achievements as an engineer-citizen.” 


Roland F. Krebill, who conducts a civil 
engineering office in Keokuk, Iowa, will 
work part time as engineer for Lee County, 
Iowa 


(Continued on page 28) 
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Reporting on Unusual Surveying Problems and Their Solutions 





Notekeeper: W. & L. E. Gurley, Established 1845 











































































































How to Make a Plumb Board | 
for Easier Layouts 


“A couple of years ago, windy days, green rodmen and ter- 
rain hazards were slowing up construction layout,” recalls 
George Guesmer of Minneapolis. “Reference points were 
hidden from the transitman by brush, dirt, concrete and 
construction materials. With the plumb bob swinging in 
the wind, accurate work became impossible. 

“I solved all the problems by making a plumb board. To 
make one yourself, obtain a builders’ three-way plumb and 
level (used in making an ordinary mason’s level) and a 
piece of plywood 14-inch thick, 48 inches long and the width 
of the plumb and level (generally three inches). Drill three 
one-inch holes in the plywood to permit observation of the 
level bubbles from the rear of the plumb board. Paint the 
plywood with a couple of coats of flat white. 

“After the paint has dried, use black waterproof drawing 
ink and a ruling pen to draw a line lengthwise down the 
middle of both sides of the plywood. Graduate the ends of 





ce 


Guesmer plumbing back of obstruction (left); offsetting. 


the board in inches—or tenths, if you prefer. The alternating 
black rectangles make it easy to see the vertical line at a 
distance. To preserve the inked lines and to keep the board 
clean, spray the entire board with a clear plastic or brush 
on a clear spar varnish. 

“T found my homemade 48-inch plumb board easy to 
handle and adequate for most work. It’s especially handy 
for offsetting a reference line or measuring a short distance. 
I have run many an accurate, trouble-free mile of line using 
my plumb board, Gurley transits and Gurley levels.” 


“The Surveyor’s Notebook” collection is packed with valu- 
able tips like these. More than 40,000 engineers and sur- 
veyors are finding them helpful. Write for your free copy... 
At the same time, why not send us your own story? 


Variable Power, now standard on all Gurley 
transits and levels, permits wide range of 
magnification with one eyepiece. Change 
your magnification to suit weather and light 
conditions. Built-in haze filter. Write for 
“Facts on VP.” 


W. & L. E. GURLEY 





| | oe 518 Fulton Street, Troy, N. Y. 
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SAVING WATER 


is another advantage of 


+) * 


POWER BUCKET MACHINES 


We find cities wasting 1,000 gallons of water a day trying 
to open a single line with old-fashioned methods. Often they 


just push the stoppage around. 


“Flexibles” require no water—therefore waste no water. 
Furthermore, they remove the stoppage debris “on the spot” 


—all types. 


Saving water may or may not be a problem with your 
city—but we have many other advantages in “Flexibles” 


we'd like to tell you about. 








FREE 
DEMONSTRATION INVITED 


AMERICA’S LARGEST LINE OF PIPE CLEANING TOOLS AND EQUIPMENT 


News of Engineers 
(Continued from page 27) 


John R. Peet, of Cranford, N.J., has 
joined the Standard Oil Development 
Company's staff of the Esso Engineering 
Division at Linden, N.J. Mr. Peet has 
been serving in the U. S. Navy, stationed 
for the past two vears in the Philippines 


Carl A. Anderson, district engineer for 
the San Carlos Irrigation and Drainage 
District at Coolidge, Ariz., has resigned to 
engage in consulting work. He was first 
employed by the District in 1938 and since 
then has been manager of District affairs 
His place as district engineer has been 
taken by William S. Gookin, for a number 
of years an employee of the Bureau of 
Reclamation and recently Bureau repre 
sentative on the Arkansas-White-Red 
River Basins Inter-Agency Committee 


Guy F. Atkinson, chairman of the board 
of the Guy F. Atkinson Co., of San 
Francisco, was honored on his eightieth 
birthday by 350 celebrants. The testi- 
monial dinner was held in the Sheraton- 
Palace Hotel on January 15, and a massive 
portrait of Mr. Atkinson by William Holt 
was unveiled. In Mr. Atkinson's 64 
years in the construction business” his 
company has grown to. international 
importance. 
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SALES 
CORPORATION 


3786 DURANGO AVE... LOS ANGELES 34, CALIF. 


(Distributors in Principal Cities) 


James D. Piper became vice-president 
of promotion for the Portland Cement 
Association, with headquarters in Chicago, 
on February 1. He 
has been district en 
gineer in charge of 
activities in Texas, 
with offices in Austin, 
since 1949. In his 
new position he will 
supervise promotion 
activities of the Asso 
ciation throughout 
the country. Mr 
Piper joined the As 
sociation in 1937 as a 
structural engineer 
in its Oklahoma City office and in 1946 
was appointed district highway engineer 
in the Dallas office 





James D. Piper 


Wilford D. Hoback, chief engineer of 
the Oklahoma Turnpike Authority, has 
been promoted to chief engineer and 
manager. Mr. Hoback is a resident of 
Oklahoma City. 


Richard W. Cloues announces the 
opening of an office for the practice of 
structural engineering at 3991 St. Johns 
Avenue, Jacksonville 5, Fla. Until re 
cently Mr. Cloues has been chief engineer 
of the Aetna Steel Co. at Jacksonville. 


Richard L. Hearn, of Toronto, since 
1947 chief engineer of the Ontario Hydro- 
Electric Power Commission, has been 
appointed chairman of the commission. 
Mr. Hearn, a director of Atomic Energy 
of Canada, Ltd., has been studying the 
utilization of power from atomic energy 
and has taken an active part in treaty 
negotiations between Canada and_ the 
United States for power development of 
the St. Lawrence River and Niagara 
Falls. He recently was awarded the 
Julian C. Smith Medal by the Engineering 
Institute of Canada for service developing 
the Province (February issue, page 23) 
and this month received the Moles award 
page 82) 


Andrew J. Van Sise, since 1952 in the 
engineering department of Favette 
County, Iowa, has been appointed city 
engineer of Oelwein, Iowa. He began his 
new duties on March 1 


John B. Aicher, formerly associated 
with Heyl, Bond and Miller, Registered 
Architects, and H. E. Stoudt and Sons, 
Inc., General Contractors and Engineers, 
both of Allentewn, Pa., has opened an 
office for the practice of consulting eugi- 
neering at 25 N. Sixth St., Stroudsburg, 
Pa. The new organization will be known 
as John B. Aicher Associates, Consulting 
Engineers. 
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RECISION 
LEVEL | 


with tilting screw, coincidence level 
and optical micrometer. 


The world’s best and most 
accurate level. For first order 
geodetic leveling, bridge con- 
struction, deflection and settle- 
ment studies, mounting of large 
machinery, jig and alignment 


work. 








Available in the following three 
models to cover all needs: 


@. STANDARD METRIC MODEL, $579.50 
Reading direct to .1mm, estimation to .01 
mm (Used with WILD Precision Invar Rods) 


b. SPECIAL INDUSTRIAL MODEL, $667.00 


Reading direct to .001 inch 


(Used with WILD Stainless Steel Rods, 3° 


and 6’ long) 


¢. SPECIAL ENGINEER MODEL, $615.00 
Reading direct to .0005 of a foot, 


estimation to .0001 


(Used with Standard Leveling Rods) 


WILD 





For details phone or write for Booklet CV-3 
e 


Full Factory Service by Specialists 


Wit HEERBRUGE 
INSTRUMENTS INC. 


MAIN & COVERT STS., PORT WASHINGTON, N. Y. 
POrt Washington 7-4843 
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George Hickox has been elected an 
officer in the Research Branch of the 
National Association of Land Grant 
Colleges and is now a member of the 
division’s executive council. Recently 
Mr. Hickox was appointed director for 
engineering sciences of the National 
Science Foundation, Washington, D.C., 
on leave from the University of Tennessee 
(November issue, page 23). 


Edwin H. Webster has been promoted 
from general manager of the Luria Engi- 
neering Company, 
Bethlehem, Pa., to 
vice-president in 
charge of production 
and purchasing. The 
company designs and 
produces = standard- 
ized steel industrial 
structures and _air- 
craft hangars. Mr. 
Webster joined the 
company in 1948 asa 
construction superin- 
tendent, and was pro- 
moted to plant manager in the following 
vear and to general manager in 1950. 





E. H. Webster 


Ralph Smillie, of Smillie & Griffin, 
New York City, and Charles E. Andrew, 
consulting engineer for the Washington 
Toll Bridge Authority at Tacoma, have 
been appointed to a board of consulting 
engineers for the California Toll Bridge 
Authority on plans for a southern crossing 
of San Francisco Bay. 


James John Rose, government engineer 
for the past 24 years, has resigned to 
be area engineer for Knappen-Tippetts- 
Abbett-McCarthy in Izmir, Turkey. 
Lately Mr. Rose was chief of the engineer- 
ing and construction division of the Atomic 
Energy Commission at Albuquerque and 
Santa Fe, N. M. 


Paul Rogers has announced that the 
firm, Rogers & Snitoff, Inc., of Chicago, 
was dissolved as of January 1 and that he 
will establish a consulting engineering 
office to be known as Paul Rogers & 
Associates. The firm will be located at 
510 N. Dearborn St., Chicago, IIl., and will 
specialize in structural design of major 
structures such as sewage and water treat- 
ment plants, bridges, power stations, and 
multi-story buildings. 


Bertram D. Tallamy was _ recently 
honored by the University of Buffalo for 
leadership in the engineering field. He 
was cited as ‘‘director of practically every 
major project carried on by this state for 
the last twenty vears.’”’ Mr. Tallamy 
is chairman and executive officer of the 
New York State Thruway Authority and 
was recently director of the New York 
State Department of Public Works. 
Before joining the Department in 1945 
he was a member of the Buffalo firm, 
Fretts, Tallamy and Senior. 











TIDE GATES 


Fig. B-144-A 


One of Two 48” Type M Gates installed 
in Ft. Stanton Park Reservoir, Washington, 
D. C., to maintain direction of flow. See 
Feb. 22, 1954, issue Engineering News 


Record for story about this project. 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 








BRUNTON 


pocket transit 





for 
civil engineers 


@ ideal for preliminary and supplementary 
surveying 

® May be used as compass, transit, level, 
plumb, alidade, clinometer 

® Small, lightweight, only 9 oz., 234’’x3’’x 
1%"’...easy to carry in pocket, on belt. 

® Shows direction to 1°...level, slope or 
grade within 1°. 

@ Used in hand or on tripod. 

®@ Made to last a lifetime. 
*BRUNTON a registered trademark of 


WM. AINSWORTH & SONS, INC. 


2151 Lawrence Street Denver 2, Colorado 
Over 50,000 Brunton Transits since 1896 
See your engineering supply house or 


RITE FOR CATALOG 
Please send Free Brunton Transit Booklet. 
PRIN cscs ccs cian sece cacddi medidas mroeesauniacdins ciddeloaan 
MR hccintscnincstisecscetpvnttiaccertasneseccustieneinees 
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January construction activity was at a peak for the 
month? The building boom continues to confound the 
experts, with new construction activity in January (at 
$2.8 billion) breaking all records for the month. Depart- 
ment of Commerce and Labor analyses lead off ‘‘News 


Briefs.” 


Accidents don’t just happen? So says a sobering re 
search report analyzing all accidents occurring on the 
Pennsylvania Turnpike in 1952 and 19538. The survey, 
which is reported on page 84, indicates that 86.5 percent 
of all accidents were caused by driver error and only 13.5 
percent by vehicle failure. 


The United States has set a new high in power output? 
According to data compiled by the Edison Electric Insti- 
tute, fact-finding organization for the power industry, 
10,003,000,000 kwhr were produced in one week in Feb 
ruary—the first time we have gone above ten billion. This 
rate of production gives us 42 percent of the world’s power 
supply and a four-to-one lead over Russia. 


You are missing a chance to win a worthwhile Society 
prize? How many of you remember the Research Pro- 
gram Prize, established by the Board of Direction in 1946 
but awarded only once because of lack of takers? The 
prize, consisting of $100 and a certificate, is described on 
page 121 of the 1955 Official Register (now in the mails). 


Silting will make one out of five of our reservoirs useless 
in less than fifty years? This is one of many arresting facts 
about water assembled by the World Health Organization 
for World Health Day, which is being celebrated April 7 
under the theme, ‘‘Clean Water Means Better Health.” 


The President has now made suggestions for financing 
the proposed $101 billion road program? President 
Eisenhower's eagerly awaited message to Congress on 
the financing problem is discussed by the Society’s 
Field Representative in his column on Washington hap- 
penings (page 78). 


The Board of Direction took action on a number of im- 
portant matters at its San Diego meeting? These actions 
are briefed and other Convention news summarized in the 
“Society News” lead-off. 
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o you know that 


The first atomic power plant to be built entirely with 
private funds is in the works? A site along the Hudson 
near Peekskill, N.Y., has been chosen by the Consolidated 
Edison Company of New York for the converter-type 
plant, which will be four years in the building and cost from 
$30,000,000 to $40,000,000 (page 82). 


You can get the proceedings of the recent EJC General 
Assembly? The proceedings of the January 21 all-day 
meeting, which produced important information on the 
manpower shortage, employment conditions and _ allied 
subjects, will be available about April 1 at $1 a copy. 
Your order, with remittance, should be sent to Engineers 
Joint Council, 29 West 39th Street, New York 18 


Use of tar-rubber paving for military airports in Alaska is 
planned? Tar rubber will be placed on aprons and sec- 
tions of runways at the huge U.S. Air Force utility at 
Galena on the Yukon River as a protection against the 
corrosive effect of jet fuel on ordinary paving materials. 
It will be the first such use by the military in Alaska. 


Publication of Proceedings papers is being stepped up? 
With the backlog of technical papers scheduled for Pro- 
ceedings cleared away, it seems likely that the Society will 
have facilities for publishing an average of twenty-five 
papers a month. The present rate of clearance is only 
about fifteen a month. Present standards will be main- 
tained, of course. 


Salt is being used to cope with snow on New York streets 
this winter? The quickest and least expensive way of 
attacking snowfalls of less than 5 in. is with common rock 
salt, says New York City Sanitation Commissioner Andrew 
W. Mulrain, reporting that the city’s recent snowfall, 
followed by a severe freeze, was cleared up in record time 
by use of 10,000 tons of rock salt applied by 152 small 


rotary spreaders. 


Packaged aluminum ‘‘igloos’’ are on the market? De- 
signed and fabricated by R. G. Le Tourneau, Inc., the struc- 
ture provides up to 70,686 sq ft of unobstructed floor area 
at less than $4 per sq ft. Instead of blocks of snow as 
structural components, this igloo is made up of fifteen suc- 
cessive rings of sheet aluminum bolted together (March 
1954 issue, page 94). 








about Mortar 


Why You Get Better Work at Less Cost 
with Lone Star Masonry Cement 


@ Good mortar goes hand in hand with good workman. 
ship in good wall performance. Lone Star Masonry Cement 
assures uniformly highest quality, at lowest cost. Ask the 
Masons on well-designed Lakeland High School, Cort. 
landt, N. Y. It adds up this way: 


Saves Time at Mixing Box: No lime or portland cement to add, no soaking 
or slaking. One ready-to-use cementing material means one less variable in pro- 
portioning. Rigid control throughout manufacturing means uniform quality from batch 
to batch. 


Saves Time on Scaffold: Extra fat mortar spreads easily, doesn’t gum up the 
trowel, easier to tool, makes a neater job, with assurance of strong, permanent bond, 


Assures Weather-Resistant Walls: No added waterproofing material needed: 
inherent water repellency and low absorption protect against weathering action, 
Chemical soundness safeguards against delayed expansion of joints, saves repointing. 


Non-Efflorescent: Lone Star Masonry Cement is practically free from salts: low 
absorption and high water repellency restrain leaching out of salts in water, sand 
or brick. 





In a word, this is Lone Star quality, which 
means the highest attainable standards. Insist on 
Lone Star Masonry, the Cement that builds and 
holds good-will for the Designer and Builder. 


For quality and economy, Lakeland High School has a 
lightweight roof-deck of high insulating value. The deck 
consists of 134 in. precast Porex insulating plank, with 3 
in. poured-in-place, nailable, ‘Incor’-Cement finish. Weight 
of 214 in. roof deck is 7 lbs. per sq. ft., with insulating 
value equal to 1!/ in. cork. 





| LAKELAND HIGH SCHOOL 
Lake Mohegan, Town of Cortlandt, N. Y. N 
Architect: 
FREDERICK P. WIEDERSUM 
Valley Stream, N. Y. 
General Contractor: 

STEWART M. MULLER, INC. 
Croton-on-Hudson, N. Y. 
Masonry Contractor: 

WALSH & HAGAN, INC., Peekskill, N. Y. 
Roofing Contractor: 

PORETE MANUFACTURING CO. 

North Arlington, N. J. 

Lone Star Masonry Cement: 

HOME BUILDERS SUPPLY CO., Peekskill, N. Y. 


LONE STAR CEMENT 
—=q CORPORATION 


af & 
Offices: ABILENE, TEX. . ALBANY, N.Y. ° BETHLEHEM, PA. 
BIRMINGHAM + BOSTON «+ CHICAGO + DALLAS «+ HOUSTON 
INDIANAPOLIS + KANSAS CITY, MO. + NEW ORLEANS + NEW YORK 
NORFOLK + RICHMOND e¢ WASHINGTON, D.C. 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 
CEMENT PRODUCERS: 18 MODERN MILLS, 141,600,000 SACKS ANNUAL CAPACITY 





ait 3 


LONE STAR CEMENTS COVER 
THE ENTIRE CONSTRUCTION FIELD 
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Vbatch  * 
up the 
bond. Inshore section of concrete pipeline placed from temporary 
reg | trestle, offshore section by whirley on barge in open sea 
nting. ) 
4 ROBERT R. HELEN 
hich District Manager, Healy Tibbitts Construction Co., San Francisco, Calif. 
ton 
and 
der. | 
} 
as a 
deck | M : ; ; 
h3% | ethods for placing the 7,J00-ft-long Orange County Out- 
sight fall Sewer did not emerge full blown as a completely smooth 


iting | operation. There were many trials and errors, and it took 
six weeks of juggling and changes in procedure to organize 
the routine which finally resulted in a good rate of progress. 
} This outfall sewer, also called the Santa Ana Outfall, is 
' located at the southern end of Huntington Beach, Calif., just 
west of the mouth of the Santa Ana River, where the coast 
line runs approximately east and west and is exposed to wea- 
ther from the south. Here the beach is wide and sandy, and 
except for several rock outcrops, the entire ocean bottom for 
the length of the pipeline is sand with a few traces of fine 
gravel, 
Those who are familiar with offshore operations along the 
' coast of Southern California know that the most ideal 
working conditions, as far as weather is concerned, are in the 
fallof the year. Except for an occasional disturbance, the sea 
is relatively calm, the prevailing westerly winds of summer 
are over, and there are no tropical storms to cause ground 
swells, Winter is uncertain. In some years conditions are 
T favorable and in other vears very bad. Spring is by far 
the worst time. 
Since the contract provisions for this outfall sewer allowed 
4 only one year for construction, it was necessary to dis- 
tegard seasons and proceed with the work. By the time 


——EE 


id Whirley places heavy rock cover on inshore section of Santa Ana Out- 
er fall Sewer. Outfall extends 7,000 ft into Pacific Ocean. Outer mile 
was placed by use of pipe tower and whirley on steel barge. 
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Final alignment and grade of pipe sections 
were determined by pipe tower (at left of 
barge). Clamshell feeds gravel from 
aggregate barge into hopper on top of 
tower. Rock cover for pipe was also 
placed by tower hopper. 


the contract was awarded (in Septem- 
ber 1952), the pipe manufactured, and 
miscellaneous details worked out, the 
fall of 1952 was lost as far as off- 
shore operations were concerned. Con- 
struction of the inshore section: was 
started in October 1952 and that of 
the offshore section in January 1953. 
The work was completed in January 
1954. 

In general, the work consisted of fur- 
nishing and installing 7,000 ft of rein- 
forced concrete pipe of 78-in. inside di- 
ameter. The line runs from high-tide 
point on the beach, Sta. 0 + 00, seaward 
to Sta. 70 + 00, where the water depth 
is 55 ft. The pipe was furnished in 24- 
ft lengths with a cast-iron bell-and- 
spigot joint, a rubber gasket making the 
seal (Fig. 1). 





Two distinct types of operation were 
required: (1) the inshore section from 
Sta. 0 + 00 to Sta. 17 + 50, placed 
from a trestle using land equipment; 
and (2) offshore section beyond Sta. 
17 + 450, placed with floating equip- 
ment. 


Trestle for inshore section 


For the inshore part of the job, a 
temporary trestle 1,750 ft long was con- 
structed, the outer end being in 32 ft of 
water. The design was conventional, 
using five-pile bents on 10-ft centers, 
cutoff at El. + 13.5, 14 X 16-in. caps, 
10 X 18-in. stringers under the crane 
rails, and 8 X 10-in. ties. A roadway 
for trucks was provided between the 
crane rails, which were on 14-ft centers. 
The deck was of 4 X 12’s on 4 X 14-in. 
stringers. 

The only unusual feature of the trestle 
was the omission of conventional X- 
braces, sash, and longitudinal bracing, 
purposely omitted to allow free passage 
of the seas and breakers. In lieu of 
bracing, a brace pile was driven at every 
other bent and framed into the cap. 
The design of the testle was adequate for 
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the 140-ton loading of gantry whirley 
crane handling a 30-ton section of pipe 

Specifications called for the pipe to he 
installed between two rows of steel sheet. 
piling, the piling acting as a cofferdam 
during construction and thereajiter as , 
permanent protection against  scoy 
(Fig. 2). The installation of the ste 
sheetpiling was the most hazardoys 
phase of the job. 
to be constructed through the breaker 
line, it was extremely difficult to brace 
and maintain it during construction, and 
even more difficult to cut it off at the 
required elevation. 

During the month of August 1953, 
heavy ground swells from a Mexican 
tropical disturbance took out 300 ft of 
cofferdam in a matter of hours. 
the swells hit head on into the coffer. 


As the cofferdam had | 











Had | 


dam, it probably would have held, but } 


nothing could withstand the power of 
the ground swells striking at an oblique 
angle. 


As the cofferdam progressed seaward, | 


the sand was removed from inside it 
the bottom course of stone placed and 
graded, and the pipe and rock backfill 
placed. The entire job was handled by 
two whirley cranes operating on the 
trestle. Yard cranes, carriers, and 
trucks handled materials to the job 
site. 

A special joint was necessary at Sta. 
17 + 00, the junction of the inshore 
and offshore sections of the work, be- 
cause of simultaneous pipe-laying oper- 
ations. On the completion of the in- 
shore part of the job, the trestle was com- 
pletely removed. 


Marine equipment for offshore section 


To construct that part of the job from 
Sta. 17 + 50 to Sta. 70 + 00, an en- 


tirely different type of operation was re- | 


quired. Although it would have been 
possible to construct a trestle for the 
entire Jength of the pipeline, the cost 
would have been far greater than to 
employ marine equipment, because of 
the relatively shallow depth of the line 
as compared with other outfall sewers 
along the coast. 


Mention should be made of the very 


gradual slope of the bottom from Sta. 
17 + 50 to Sta. 70 + 00. 


FIG. 1. Positive seal for pipe connection 
is provided by rubber gasket embedded in 
spigot. Specifications called for 10-b 
hydrostatic test of each connection, with 
rigid leakage requirements. 
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tance of 5,250 ft, there was a drop of 
only 25 ft. This condition had an im- 
portant bearing on the procedure fol- 
lowed for installing the pipeline, re- 
quiring precise methods of establishing 
the grade of each individual pipe length. 
Ocean outfalls having a considerable 
downward gradient do not require such 
precise methods. The use of instru- 
ments to control the grade from shore 
was impractical because of distance, 
atmospheric conditions, and fog on 
occasion. Therefore a method was de- 
vised of using the water elevation as the 
control for grade, emploving an off- 
shore reference tower. 

To install the offshore section of the 
pipeline, it was decided to construct a 
movable tower that would rest on the 
bottom, and to use this tower in con- 
junction with a whirley-type derrick 
barge. The tower was constructed of 
well-braced pipe, in sections so that the 
height could be extended as the depth 
of water increased. At the extreme 
offshore end of the pipeline, in 55 ft of 
water, the tower was 85 ft high and 
weighed 30 tons. A two-drum gasoline- 
powered hoist was mounted on the tower 


HIG, 2. 


as shown. 
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Inshore 1,100 ft of pipe was placed between parallel lines 
of sheetpiling to prevent scour, and embedded in gravel and rock 
From Sta. 11 + 00 to Sta. 16 + 25, placement was similar 
except for omission of layer of 2- to 3-ft Class A rock. 


and a 5-ton hand crab was mounted on 
each leg. On one side there was a 
gravel hopper, together with chutes and 
discharge pipes. 

After the job was awarded, much 
consideration was given to the choice of 
the best type of derrick barge for the 
work. Many who have had experience 
in operating derrick barges in the open 
ocean prefer an A-frame type with a 
boom and heavy guys that can be well se- 
cured for severe weather. As the guy- 
boom derrick does not have the flexibil- 
ity needed for the various operations, it 
was decided to break with precedent and 
use a whirley type of derrick. In 
retrospect, it is believed that work was 
carried on with the whirley in weather 
in which it would have been imprudent 
to operate a guy-type derrick barge. 

The whirley was mounted on a steel 
barge and had a lifting capacity of 
40tons. Heavy-duty Skagit hoists made 
up the anchor engines, and ground 


Sheet piling ——— 


Quarry-run rock 6" max / 
































Above left: 
Barge-mounted whirley hoists 30-ton pipe 
section for placement in trench previously 


dredged in ocean floor. Pipe rests on 2-ft 
layer of gravel placed in bottom of trench. 
Sections of 6}-ft I. D. concrete pipe are 24 
ft long. 


Above: 

After several lengths of reinforced con- 
crete pipe had been laid out in trench, 
whirley moved tower over first length for 
use in precisely positioning it. Water 
depth at seaward end of outfall was 55 ft. 


tackle consisted of four 3!/>-ton anchors 
with two shots of 2!/.-in. chain on each 
anchor leading to spring buoys and 
2,000 ft of 11/4-in. cable on each mooring 
line. As an additional safety factor, a 
5-ton storm anchor with chain and buoy 
led out astern at all times with a 15/s-in. 
cable to a separate deck winch. During 
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heavy weather all other anchor lines 
were slacked and the derrick barge rode 
on the storm anchor. Heavy hold- 
down devices were installed on the cab 
of the whirley and were utilized in rough 
weather. The derrick barge was taken 
to the site of the work in late January of 
1953, and remained there without being 
brought in until the completion of the 
offshore part of the pipeline in December 
1953. 

It can be noted from Fig. 3 that a 
trench had to be excavated in the ocean 
floor for approximately half the di- 
ameter of the pipe. This was accom- 
plished using an 8-in. sand pump with a 
pipe suction line and water jet action in 
lieu of a cutter. This entire unit was 
mounted on the derrick barge. The 
cross current was sufficient to permit the 
material to be discharged over the stern 
of the derrick without an appreciable 
quantity returning to the trench. A 
longer discharge line would have been 
desirable; however it was impracticable 
to maintain any type of pontoon dis- 
charge line. 

All pipe and gravel for the offshore 
section was loaded on barges in Long 
Beach harbor and towed to the job site, 
a distance of 16 miles. Moorings were 
provided for the barges, and a supply 
of pipe and gravel was always kept 
available. 

Operations from Sta. 17 + 50 sea- 
ward proceeded as follows. Approxi- 
mately 250 ft of trench was pumped out, 
using shore ranges for alignment. Pipe 
sections were then unloaded from the 
pipe barge and laid out ia the trench 
but not joined together, the distance 
between each pipe varying with the 
surging of the derrick barge. Generally 
the pipe sections were placed from 2 to 
4 ft apart. The number of sections 
laid out at one time varied, depending 
on the trench available, on weather and 
other circumstances, but usually five 
or Six pipe sections were strung out. 


Positioning the pipe lengths 

The pipe tower was then picked up by 
the derrick barge and placed over the 
first section of pipe to be entered and 
joined to that part of the line already 
completed. Divers rehooked the falls 
from the tower to slings left on the pipe. 
Four lead wires from the hand crabs 
on the four legs of the tower were also 
attached to the pipe. Next the pipe 
section was picked up by the hoist on 
the tower and the divers directed the 
entering of the pipe. By manipulation 
of the hand crabs, the pipe was pulled to- 
gether, aligned, and the joint made. 

With the pipe section held in the falls 
of the tower, in alignment, the next step 
was to position it to proper grade. By 
the use of small wires attached to each 
end of the pipe and drawn tight to the 
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top of the tower, grade was determined, 
using water elevation as has been 
mentioned. The pipe was then ad- 
justed with the falls of the tower to 
proper grade and bedded in with gravel. 

Gravel was handled with a clamshell 
bucket from the barge to the hopper on 
the tower. Divers directed the flow 
of the bedding gravel and further packed 
it under the pipe, using high-pressure 
water jets. The plans and specifica- 
tions called for a minimum of two feet 
of bedding gravel under the pipe. Be- 
cause of the shifting sand slopes of the 
trench, it was necessary on many pipe 
sections to remove sand from beneath 
the pipe to obtain the required depth. 
An air siphon was used for this operation. 

With the pipe bedded and the slings 
removed, the next cperation was to test 
the joint to insure its tightness. Speci- 
fications called for a 10-lb hydrostatic 
test of the pipeline with a rigid leakage 
allowance. Outside of the remote possi- 
bility of a cracked pipe, it was recognized 
that if the rubber gasket was properly 
seated in each pipe joint the required 
test could be met. A pipe tester was 
therefore developed that could be used 
under water, and each joint was tested 
before the next joint was hooked up. 
The tester was modeled after conven- 
tional internal joint testers, utilizing 
two air-inflated gaskets to isolate the 
joint, the intervening space being sub- 
ject to either air or hydrostatic pressure 
to indicate any leaks. 

The tester used was fitted out with 
wheels and a buoyancy chamber, and 
was left in the pipe. The divers moved 
it ahead as the pipe laying progressed, 
and it was finally removed at the end of 
the pipeline. By this method any 
crimped or displaced gaskets were im- 
mediately detected, and the trouble was 
corrected before the next section of pipe 
was placed. On completion of the pipe 
laying, the final test was made with- 
out difficulty. After a joint was tested, 
the pipe tower was picked up and moved 


Quarry-run rock _ 
12" max,classC ~ 


Line of min . oe 


excavation — 


over the next piece of pipe, and the ep. 
tire process repeated. 

As previously mentioned, this method 
of laying the pipe was not developed 


overnight. There were many trials anq 
errors and it was only after six weeks oj 
juggling and changes in procedure that 
the routine was organized which fre. 
sulted in a smooth operation. 

All the pipe between Sta. 17 + 3) 
and Sta. 70 + 00 was installed before 
the protective rock blanket was placed 








To place the rock, the tower was te. 


modeled. 
in the center with a telescopic chute 
leading to a deflecting hopper, which 
rode the pipeline. By controlling the 
chute from the tower, a pipe length 
could be imbedded in rock with each 
move of the tower. In all, 12,000 tons 
of rock were placed by this method. 

Plans and specifications for the proj- 
ect were prepared by the consulting 
engineering firm of Harrison & Wooley 
-Headman, Ferguson & Carollo, o 
Santa Ana, Calif. The same firm han- 
dled the field engineering and represented 
the Sanitation District. Both the er- 
gineering and the contract work for the 
Orange County Sanitation District was 
under the direction of Lee Nelson 
Chief Engineer and General Manager, 

The United Concrete Pipe Corpo- 
ration of Baldwin Park, Calif., manu- 
factured the concrete pipe for the job. 

The $2,050,000 contract for the out- 
fall was awarded to the Healy-Tibbetts 
Construction Co. in September 1952 and 
completed in January 1954. For the 
contractor, Robert R. Helen acted as 
project manager, with Richard H. 
Smith, J.M. ASCE, handling the in- 
shore section, and Norman Jennings the 
offshore section. 


(This article was originally presented asa 
paper by Mr. Helen, at ASCE’s San Diego 
Convention, before the Construction Division 
session presided over by John P. Hart, a 
member of the Division’s Executive Com- 
mittee.) 


ravel + 





FIG. 3. Seaward end of pipe, in water 
ranging in depth from 30 to 55 ft, was 
placed in trench excavated by 8-in. sand 
pump mounted on derrick barge, and 
embedded as shown. Rock was not placed 
until entire length of pipe had beet 
installed. 
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Maintenance—the Navy's 


biggest job for civil engineers 


JOHN R. PERRY, Rear Admiral, CEC, USN; Chief, Bureau of Yards and Docks, Washington, D.C. 


I. will probably come as a surprise to 
many to hear that construction is not 
the Navy’s biggest job for the civil 
engineer. Maintenance, I believe, is 
the engineer’s most important business 
in the Navy shore establishment. 
Maintenance policy is not new in the 
Navy. It has been said that when a 
recruit entered the Navy he was 
instructed to salute everything that 
moved and to paint everything that 
didn’t. Unfortunately, prior to recent 
years, the Navy’s maintenance policy 
for the shore establishment was hardly 
that firm. 

In getting to our task in the Navy we 
were convinced that the money being 
spent to maintain a shore establishment 
with an acquisition value in excess of 
9 billion dollars could provide more 
effective maintenance than we were 
getting. Complicating our problem 
were the many facilities that were con- 
structed of substitute and_ inferior 
materials during World War II and the 
emergency. Many of these facilities 
are past their economic life yet must 
be used until permanent ones can be 
provided, or until the need for them no 
longer exists. We had to determine 
whether we were to maintain our active 
facilities for an indefinite period, or for 
a limited period. Inactive facilities had 
to be protected to a certain degree. 
Hence, before we could formulate any 
program of controlled maintenance, we 
had to establish maintenance standards. 

In the past maintenance was ac- 
complished without too much guidance, 
and its effectiveness depended on the 
efforts of individuals in the various com- 
mands. Naturally we do not intend 
to discard what has been economically 
effective, but rather to svstematize it 
and allow its widespread use. Through 
the establishment of pilot shops we are 
making great strides in establishing and 
perfecting procedures. We are holding 
seminars to sell our program to manage- 
ment, to maintenance supervisors, and 
to insure uniformity throughout the 
Navy. We are establishing reporting 
procedures that will permit us to eval- 
uate our maintenance policy. 

Policy, procedures, systems, and con- 
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trols are of little value without qualified 
people to implement them at the activ- 
ity level. We must have an organi- 
zation of educated, qualified, and con- 
scientious people, including inspectors 
to carry out a continuous inspection 
program. 

We must further rely on properly 
staffed planning and estimating groups 
to translate the deficiencies into work 
authorizations. They must recognize 
when to call on engineers for assistance 
in preparing plans. The work authori- 
zation must adequately describe the 
necessary remedial measures. It must 
show an estimate of the materials and 
man-hours by trades necessary to ac- 
complish the work, and must carry a 
priority reflecting the urgency of the 
work, 

Work authorizations are passed from 
the planning and estimating group to 
the shop or work center, where they 
enter the shop scheduling system. 
Shop scheduling is most important in 
that it must consider the available man- 
power by trade for each job, properly 
phase the trades in, and establish a 
starting and completion date reflecting 
priority. This can be done econom- 
ically only if the shop has a sufficient 
backlog of work authorizations. 

Up to this point in our controlled 
maintenance program we have found 
work that should be done, defined it in 
terms of labor and material require- 
ments, and performed it on a scheduled 
basis. Now, what did the job cost? 
Did it exceed the estimate? Ifso, why? 

Our system to be revealing must per- 
mit the separation of cost elements. 
Fortunately, we live in an age of elec- 
tric accounting machines and tabulating 
cards, the use of which makes job cost 
accounting relatively simple and in- 
expensive. With a job code system con- 
sisting of digits to designate the job, 
the element contributing to the cost of 
the job, what generated the work, 
what work center performed the work, 
and other desired factors, we are able 
to prepare reports which management 
can use as tools in exercising control, 
both of direct and indirect costs. As 
the actual is compared with the esti- 


mated, and as the delays and other 
inefficiencies are analyzed, engineered 
performance standards will develop. 

I have dealt with our “controlled 
maintenance”’ as generated entirely by 
the continuous inspection program. 
Naturally we expect some maintenance 
work to be generated by breakdowns, 
trouble calls, and requests. As a gen- 
eral rule breakdowns are costly; how- 
ever, for any given facility there is 
probably a ratio of unplanned to 
planned maintenance work that rep- 
resents the most economical program. 
If breakdowns occur too frequently, we 
must either decrease the interval be- 
tween inspections or else conduct a 
more thorough inspection. We should 
soon be able to establish what per- 
centage of our total maintenance 
should be on an emergency or break- 
down basis. 

Obviously there can be two results 
from such a controlled maintenance pro- 
gram. One will be more and better 
maintenance for a given amount of 
money; the other, a given amount of 
maintenance for less money. Where 
the level of maintenance has been too 
low we expect to get the first result; 
where the level has been satisfactory or 
too high we expect to get the second 
result. To date, with this type of pro- 
gram in effect for almost a year, we 
show an annual saving rate of 8 million 
dollars with prospects of reaching 11 
million. 

After all activities are brought to the 
prescribed standard, we expect to be 
able to determine the relationship be- 
tween total station workload and total 
station maintenance workload in order 
to hold to our standard throughout 
any increase or decrease in station activ- 
ity, at the lowest possible cost. 

Other results may prove even more 
important. Certainly we will be able 
to apply engineering economics more 
intelligently in making our comparisons 
among the different types of structures 
or facilities. We will be able to dis- 
cover and eliminate weak spots in ex- 
isting designs and construction methods. 
We will be able to do our engineering 
with a clearer view toward maintenance. 

The day of engineering-with-an-eve 
toward-maintenance is rapidly ap- 
proaching. 

It will affect each of you, although you 
may be emploved strictly in design or 
construction. The constructor who per- 
fects his techniques to minimize the 
deteriorating effects of the elements will 
not go hungry for work. Certainly 
paths would be beaten to the door of 
the designer who could come up with a 
maintenance-free facility. 


(This article is an abstract of Admiral 


Perry's address before the Award Luncheon, 
at ASCE’s San Diego Convention.) 
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HOTTEST, WETTEST TUNNEL HOLED THROUGH 


E. R. CROCKER 


Project Manager, Cachuma Project, 
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Berens of Rect tion, Goleta, Calif. 150 relocation . Gibraltar Reservoir Tunnel 
a =) 2 RS 
eet uo ~ thee | B;, Jameson 
— on» 
Tecolote Tunnel! A South Coast ieee ap Mountain i 
Glen Anne c&,_Conduit Res. \ j iP. / Divide ~— 
Reservoir eB ey (Sheffield Tunnel + ee 
' ' : ats 8 i a: arpinteria 
FIG. 1. Tecolote Tunnel, 6.4 miles long, carries | 7{i0%} ah ontecnoy _ County Water) 
supplemental water for irrigation and municipal use oe Goleta gz Lagat ol aaah 
to coastal strip of California in vicinity of Santa ad a ‘> 
Goleta County Sheffield Res. Ortega I 
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Range to deliver water from Santa Ynez River to nar- 


row coastal plain extending about 15 miles on each 


side of Santa Barbara. 


Tonite Tunnel was holed through on 
January 15, 1955, in spite of almost un- 
precedented difficulties. Although the 
project is unimpressive in size—7 ft in 
diameter and 6.4 miles long—site con- 
ditions made the work a nightmare. 
Inflows of water reached 9,200 gpm, 
and efforts to seal off such flows were 
hampered by the disintegrated con- 
dition of the rock and by heat up to 117 
deg F. Dangerous accumulations of 
methane were encountered, and long 
stretches of rock swelled and squeezed 
the H-beam supports into the bore. 

This tunnel is the key feature of the 
Cachuma Project, designed to conserve 
the erratic flood runoff of the Santa Ynez 
River and deliver it to the coastal strip 
adjacent to Santa Barbara, Calif., for 
irrigation and municipal use. 

A brief description of the local geog- 
raphy (Fig. 1) will permit a better vis- 
ualization of the scope and purpose of 
the project. Contrary to the popular 
conception, the coastline of Santa Bar- 
bara County, from its boundary with 
Ventura County to Point Conception, 
a distance of about 67 miles, extends in 
almost a true east and west direction. 
At Point Conception the coastline turns 
abruptly north and extends generally 
north about 60 miles to the boundary 
with San Luis Obispo County. The 
rugged Santa Ynez mountain range, 
rising to an elevation of about 3,000 ft, 
roughly parallels the south coastal line 
at a distance of from 5 to 8 miles, leav- 
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PACIFIC 


ing a strip of flat land and gently slop- 
ing foothills from 2 to 5 miles in width 
for a distance of about 15 miles on each 
side of the city of Santa Barbara. It is 
for this coastal strip, including the city 
of Santa Barbara, that the project will 
provide a supplemental water supply. 

Immediately north of and parallel to 
the crests of the mountains, which are 
generally about three miles distant, the 
Santa Ynez River flows westward to dis- 
charge into the Pacific Ocean at Surf, 
about 20 miles north of Point Concep- 
tion. 

As a feature of the Cachuma Project, 
Cachuma Dam has been constructed on 
the Santa Ynez River to intercept and 
conserve the flood waters of that stream. 
Indicative of the erratic nature of this 
flood runoff, the reservoir formed by 
Cachuma Dam has a capacity of 176,000 
acre-ft of divertible water with an es- 
timated annual yield of 33,000 acre-ft. 
It is the major part of this annual yield 
that Tecolote Tunnel is designed to di- 
vert from the reservoir to the South 
Coastal Plain. 

Tecolote Tunnel pierces the Santa 
Ynez Range at about El. 650 above sea 
level and about 2,400 ft below the moun- 
tain crest at the point of crossing (Fig. 
2). The Santa Ynez Range is composed 
of rocks of the Miocene, Eocene, and 
Cretaceous ages, all extensively folded 
and faulted. One major fault has a 
stratigraphic displacement of about 
12,000 ft. The 6.4-mile tunnel is cir- 


Montecito County Water District 


Carpinteria Res. 


Summerland County 
Water District 


Summerland 
OCEAN 


cular in cross section and has a diameter 
of 7 ft inside a concrete lining having 
an average thickness of 8in. An intake 
tower is located at the inlet portal in 
Cachuma Reservoir, at an elevation 90 
ft below the water surface elevation at 
maximum capacity, and is provided with 
five gates at 19-ft intervals for selective 
diversion of the reservoir water. 

Control gates, access to which is pro- 
vided through a shaft about 125 ft deep, 
consist of an emergency 30-in. gate 
valve followed by a 36-in. tube valve 
for regulating the amount of water di- 
verted. A 48-in. by 28-in. Venturi 
meter is provided immediately upstream 
of the emergency gate. These control 
works were located 800 ft from the 
portal in order to keep them downstream 
of the point where a small drainage 
channel crosses the tunnel line with a 
ground surface about 40 ft above the 
top of the tunnel. 


Early tunneling without incident 


Bids for construction of the tunnel 
were opened on December 29, 1949, and 
a contract was awarded to the low bid- 
der, Carl Halvorson, Inc., of Portland, 
Ore., and H. Halvorson, Inc., of Spokane 
Wash., as joint venturers. During the 
period of advertisement, prior to the bid 
opening, some prospective bidders ex- 
pressed concern over the possible water 
hazard as indicated by other tunnel con- 
struction in the Santa Ynez Range, but 
none apparently visualized the combi- 
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nation of large water inflow and heat that 
eventually developed. 

Excavation from the inlet portal be- 
gan on March 3, 1950. Work on the 
outlet portal was delayed until May 3, 
1950, because of the need of construct- 
ing about two miles of access road, 
much of which was located on rough and 
precipitous sidehill. For use in excava- 
ting the tunnel, the contractor procured 
conventional equipment modified as re- 
quired for use in the small bore of the 
tunnel. At the inlet portal, because of 
the limited capacity of transmission 
lines in the vicinity, diesel-powered 
compressors were used. All other equip- 
ment was electrically operated. A 
blower with a rated capacity of 3,000 
cim was provided, and a steel-pipe ven- 
tilating line of 14-in. diameter was in- 
stalled and extended as the heading ad- 
vanced. At the outlet portal the in- 
stallation was similar, except that all 
equipment was electrically operated. 

For the first eleven months, excava- 
tion from the inlet portal proceeded 
without particular incident. The mate- 
rial encountered was a comparatively 
soft siltstone with occasional small in- 
flows of water. These inflows were at 
no time sufficient to hamper excavation, 
but collection at individual locations in 
pumpable amounts was difficult. Under 
the combined action of water and traffic, 
the siltstone in the floor of the tunnel 
disintegrated into a gooey mass which 
made track maintenance difficult and 
foot traffic hazardous. 


Loose sand and water encountered 


The first untoward incident occurred 
in January 1951, when the heading had 
been advanced 8,940 ft from the portal. 
At this point, while a round was being 
drilled for shooting, one of the drills sud- 
denly penetrated a* pocket or zone of 
loose sand with water under high pres- 
sure. Sand and water spurted from the 
drill hole in such quantity that before it 
sealed itself off by clogging, the tunnel 


FIG. 2. Tecolote Tunnel pierces Santa Ynez Range, California, at about El. 650 above sea level and 2,400 
ft below crest at point of crossing. From inlet portal in Cachuma Reservoir, water runs by gravity through 
tunnel section of 7-ft diameter to outlet into concrete pipeline leading to Santa Barbara. 





















During final phase of excavation, provision was made for handling 10,000 
gpm of water through two 12-in. pipes and one 14-in. pipe. 
7-ft tunnel include two 6-in. compressed-air pipes, one 14-in. ventilation pipe, 
and smaller pipes and power cables. 

































Swelling and squeezing of long stretches of rock along inlet heading 
necessitated heavy supports, closely spaced, and use of bottcm struts. 
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Stations along € tunnel 



































10-in. grout pumps in tandem. 


bore at the heading was half full of sand 
which sloped back to the tunnel invert 
about 200 ft from the heading. 

As soon as the inflow of sand and 
water ceased, the tunnel crew returned 
to the vicinity of the heading. As they 
stood on the accumulated sand, with 
their heads against the tunnel! roof, a 
sudden explosion burned the faces and 
heads of eleven men quite severely. 
However, no permanent injury resulted 
and all were able to resume work within 
a week or ten days. Subsequent in- 
vestigation indicated a rather large in- 
flow of methane gas, and thereafter at 
this point and at others where regular 
checking indicated such inflows, pro- 
visions were made to keep the atmos- 
phere near the tunnel roof agitated so 
that explosive mixtures could not de- 
velop. 

It appeared that, in advancing the 
heading through the zone of loose sand 
and water, the sand could be handled if 
the flow of water could be controlled. 
However, the rock at the heading proved 
too weak to hold grout connections 
under the necessary grouting pressures. 
The only remedy appeared to be to con- 
struct a bulkhead keyed into the sur- 
roundmg rock through which the grout- 
ing could be accomplished. This pro- 
cedure proved partially successful, and 
a considerable part of the water was 
shut off by grouting through on-line and 
diverging holes extending into the water- 
bearing zone. This accomplishment 
was rather remarkable since the grout- 
ing of sand is generally considered im- 
practicable. A possible explanation for 
this success is that the cavern or caverns 
left in the path of the water when the 
sand flowed into the tunnel were filled 
by the grout. The total take of 4,612 
sacks of cement would support this con- 
clusion. 

At the completion of this grouting 
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Water at 300 psi was encountered during driving of outlet heading. All water- 
bearing seams were grouted at 2,000-psi grout pressure using two 10 X 3 X 





effort, the bulkhead was removed and 
the heading advanced cautiously. Con- 
siderable intermittent inflows of sand, 
water, and gas occurred while advancing 
the next 200 ft, but the sand and water 
generally drained out or sealed itself off 
after running for varying intervals. To 
reduce the hazard from gas, the con- 
tractor drilled a 12-in. well down from 
the ground surface adjacent to the tun- 
nel line. It extended about 705 ft deep 
to approximate tunnel grade. This well, 
located about 9,000 ft from the inlet 
portal, discharged considerable quan- 
tities of gas and was probably effective 
in reducing the amount entering the 
tunnel. 

After passing through the zone just 
described, the heading was advanced 
without particular incident to a point 
14,919 ft from the portal, although it 
was necessary to construct one addi- 
tional bulkhead through which to per- 
form grouting for the control of water. 
The above point was reached about the 
end of March 1951, at which time it be- 
came apparent that the closure of the 
river section of Cachuma Dam would 
be accomplished before the next flood 
runoff season, thus making it probable 
that the inlet portal would be inundated. 
Therefore it was decided to discontinue 
advancing the heading so that the ex- 
cavated part of the tunnel could be lined 
before flooding occurred. 

During the previous vear of excava- 
tion of the tunnel, it was noted that long 
reaches of apparently normal rock de- 
veloped swelling or squeezing charac- 
teristics, with the result that many of 
the steel H-beam supports failed or 
moved into the bore. During all this 
time a program of realigning these sup- 
ports, and of installing additional sup- 
ports and bottom struts was under way. 
During excavation, 4-in. H-beams were 
installed at varying spacing but gen- 





erally at 5-ft intervals. To maintaiy 
the tunnel section, some of these sup- 
ports had to be replaced with 5-in. and 
6-in. H-beams, and intermediate sets 
had to be installed, practically all with 
bottom struts. A resurvey of all sup- 
ports made just before lining was started 
indicated that lateral pressures were 
apparently not the same on both sides 
of the tunnel, and that further realign. 
ment of long reaches of displaced sup- 
ports would be necessary before the lin- 
ing could be placed. 

It appeared that this requirement 
would delay the lining until the portal 
area became inundated. By this time, 
however, the intake tower had been 
constructed and the tunnel lining placed 
between the tower and the gate shaft 
A review of all factors involved indicated 
that the date of final completion of the 
tunnel could be considerably advanced 
and substantial economy achieved if 
some means could be devised for lining 
the inlet leg even though the inlet portal 
might be inaccessible. Studies made in 
this connection indicated the practica- 
bility of conducting the lining operations 
through the gate shaft instead of the 
portal, and it was decided to adopt this 
procedure. 

The one serious difficulty which ap- 
plies to any lining plan before the holing- 
through of a tunnel, is to maintain ven- 
tilation during the lining operation. In 
this case the problem was especially dif- 
ficult because of the small tunnel cross- 
section. The difficulty was resolved by 
changing the original horseshoe section 
to a circular section, deforming the 14-in. 
fan line to an oval section, and relocat- 
ing it so it could be embedded in the con- 
crete at one side of the bottom of the 
section. The section was excavated to 
approximately vertical sides below mid- 
height, with provision for later filling it 
with grout or concrete. 


Difficulty with invert cleanup 


A serious difficulty encountered early 
in the lining operations was the bottom 
cleanup. The gooey mud in the bottom 
of the tunnel, in combination with the 
closely placed bottom struts, made this 
cleanup a most tedious and expensive 
operation. While the struts generally 
were located below the minimum con- 
crete line, it was not considered advis- 
able to attempt placement of concrete 
over this unstable and contaminating 
material. The problem was _ largely 
solved by removing the mud over the 
struts and as much of that between and 
around the struts as could be got out 
conveniently. The remainder was then 
stabilized and consolidated by displac- 
ing it with gravel or incorporating into 
it as much gravel as it would take. This 
procedure resulted in a firm, solid foun- 
dation for the lining. 


March 1955 * CIVIL ENGINEERING 














In 
exce] 
in. V 
point 
chan 
ation 
tom 
colla 
by tl 
were 
travé 
colla 
still 1 

Cc 
the s 
drop 
bate’ 
ing 1 
char: 
were 
the 
conc 
onto 
toa 
conc 
“slic 
cent 
poin 
ginn 
the | 
bedc 
crete 

gun 
grad 
was 
nipu 
the 
F 
the | 
vert 
biliz 
the 
voir 
subi 
vert 
and 








aintain 
5 Sup- 
Tl. and 
le Sets 
ll with 
Il sup- 
started 
» Were 
1 sides 
ealign- 
d sup- 
he lin- 


ement 
portal 
time, 

been 
Dlaced 
shaft. 
icated 
of the 
anced 
ed if 
lining 
portal 
ide in 
ctica- 
itions 
f the 
t this 


h ap- 
ling- 
ven- 
. In 
y dif- 
‘TOSS- 
d by 
ction 
4-in, 
ocat- 
con- 
r the 
d to 
mid- 
ng it 


arly 
tom 
tom 

the 
this 
sive 
ally 
con- 
Vis- 
rete 
ting 
ely 
the 
and 
out 
hen 
lac- 
nto 
‘his 
un- 


NG 














In lining the tunnel the entire section, 
except a segment in the bottom, 4 ft 4 
in. wide, for the full distance from a 
point near the heading to the gate 
chamber, was placed as the first oper- 
ation, followed by placement of the bot- 
tom segment. Three hundred feet of 
collapsible steel forms, manufactured 
by the Noble Company of Los Angeles, 
were provided for sides and arch, and a 
traveling jumbo was utilized to move the 
collapsed forms foward through those 
still in place as concreting was advanced. 

Concrete materials were batched on 
the surface at the site of the gate shaft, 
dropped into the tunnel in an elongated 
batch bucket through a 24-in. ventilat- 
ing well adjacent to the shaft, and dis- 
charged into batch cars in which they 
were transported to a mixer located at 
the point of placement. The mixed 
concrete was discharged from the mixer 
onto a wet belt which delivered it 
toa concrete gun. From the gun the 
concrete was forced through a 6-in. 
“slick line’ to a point above the top 
center of the forms at the farthest 
point of placement. Except at the be- 
ginning of the placement of a section, 
the end of the slick line was kept em- 
bedded several feet in the placed con- 
crete. Concrete discharged from the 
gun was allowed to flow on a sloping 
gradient on each side of the forms and 
was agitated by internal vibrators ma- 
nipulated through windows provided in 
the forms. 

Following placement of concrete in 
the arch and sides of the tunnel, the in- 
vert was given a final cleanup and sta- 
bilized as previously described. Since 
the water surface of Cachuma Reser- 
voir had not yet risen high enough to 
submerge the portal, concrete for the in- 
vert lining was mixed outside the tunnel 
and transported to the point of place- 
ment through an access way left in the 
conduit connecting the intake tower and 
the inlet portal. The concrete was 
transported in three agitator cars, each 
having a capacity of 3 cu yd of concrete. 
The cars were so arranged that the con- 
crete was progressively discharged from 
the forward end of each of the two rear 
cats into the car immediately ahead, and 
from the lead car onto a belt conveyor, 
which delivered it to the point of place- 
ment. Concrete discharged on the in- 
vert was vibrated and brought to grade 
by a weighted screed traveling on the 
are surface of the previously placed con- 
crete on each side of the bottom segment. 
As the invert lining was placed, holes 
were cut into the ventilating line buried 
in the concrete of the side wall, and it 
was pumped full of concrete. 

Excavation from the outlet portal 
proceeded with no particular incident 
for the first several months. The rock 
encountered was uniformly harder and 
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Workmen were hauled through hottest zone in muck cars filled with ‘‘cool’’ (88- 


deg) water. 
could stand. 


more substantial than in the inlet leg 
and no squeezing or swelling occurred. 
Practically no water was encountered 
until the heading had been advanced 
about 7,500 ft from the portal. At this 
point an inflow of about 1,200 gpm oc- 
curred. 


Water piped to Santa Barbara 


This event coincided with an extreme 
water shortage in Santa Barbara and the 
adjacent Montecito District. In Santa 
Barbara the shortage had been partially 
overcome by pumping from hurriedly 
developed wells, but in Montecito very 
severe rationing regulations were in 
effect. Arrangements were made to de- 
liver the water accumulated in the tun- 
nel through the just completed South 
Coast Conduit to the outside limits of 
Santa Barbara, at which point, by in- 
stallation of a booster pump, it was in- 
troduced into the city’s system and, by 
an existing interconnection, into that of 
Montecito. This arrangement went 
far toward relieving the water shortage 
and permitted lifting of the restrictions 
on water use. Water encountered in 
the tunnel has been made available for 
the use of these communities and the 
entire project area ever since. 

Following this first encounter with a 
substantial inflow of water, the heading 
was steadily advanced to a point about 
11,400 ft from the portal, although 
throughout the last few hundred feet 
water in increasing amounts was met 
with. At this point, 11,400 ft from the 
portal, while a round was being drilled, 
the drills suddenly penetrated a zone of 
badly crushed shale with water under 
high pressure, and several hundred yards 
of this broken shale, about the size of 
small gravel, flowed or was discharged 
from the drill holes into the tunnel, to- 
gether with water totaling about 3,500 





Cool water sprays were also provided under which workmen 


Small drifts driven 


After this inflow was cleaned up, at- 
tempts to advance the heading by nor- 
mal means were unsuccessful. A con- 
crete bulkhead was constructed, through 
which an attempt was made to inject 
grout to consolidate the rock and seal 
off the water, but the grout escaped 
around the bulkhead through the sur- 
rounding fissured rock. A second bulk- 
head was then constructed about 80 ft 
downstream, where the rock wasstronger. 
Grouting through this bulkhead ap- 
peared to be effective, and about 3,850 
sacks of cement were injected. Fol- 
lowing completion of this grouting effort, 
the two bulkheads were removed and 
another attempt was made to advance 
the heading. It immediately became 
evident, however, that while the spaces 
between the broken shale particles were 
generally filled with grout, the rock it- 
self was too weak to resist the water 
pressures. All attempts to advance the 
heading behind or through breastboards 
and under heavy timber and railroad 
rail spiling were unsuccessful as the high- 
pressure water would wash the broken 
shale into the tunnel from any point of 
attack. 

After rather lengthy consideration, it 
was decided to drive small drifts about 
20 ft each side of the tunnel Jine to re- 
lieve the water pressure. Rather sur- 
prisingly, the rock or shale encountered 
in these drifts was much less badly shat- 
tered than that on the tunnel line. It 
was found possible, by alternately ad- 
vancing the drifts and the heading, and 
thus alternately relieving the water pres- 
sure, to progress through this broken 
shale and water-bearing zone. The 
total thickness of the zone proved to be 
about 200 ft. 

Since the total amount of water de- 
veloped in advancing this distance put 
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a severe tax on the available pumping 
capacity and power supply, it was de- 
cided to immediately line this reach of 
the tunnel with concrete having a min- 
imum thickness of 24in. This decision 
made it necessary to enlarge the pre- 
viously excavated section to provide for 
the extra concrete thickness and to con- 
struct an underdrain to collect and con- 
trol the water during lining operations. 
These procedures were successfully ac- 
complished. 

The underdrain consisted of an open- 
joint perforated concrete pipe of 18-in. 
diameter, laid in a trench excavated be- 
low the invert of the tunnel. A steel- 
pipe extension of this drain was carried 
through the downstream bulkhead and 
equipped with a valve. Thereafter, 
until the capacity of the installed pump 
discharge pipes was required for addi- 
tional water met with in advancing the 
heading, this underdrain was connected 
to the discharge pipes, and the water 
confined behind the lining was permitted 
by its own pressure to force its way out 
of the tunnel for use in Santa Barbara 
and Montecito as previously described. 


Grout at 2,000 psi 


When the lining of this 240-ft section 
of tunnel was completed, advancement 
of the heading was resumed. Rock en- 
countered was generally excellent for 
tunneling, but water in large amounts 
and under pressure of about 300 psi was 
encountered. Pilot holes 30 to 35 ft 
ahead of the heading were continuously 
maintained, and all significant water- 
bearing seams were grouted at pressures 
up to 2,000 psi. 

In advancing the next 2,400 ft, 104 
grouting setups were made and a total of 
18,736 sacks of cement were injected. 
While this grouting was effective in seal- 
ing off large amounts of water, it was not 
completely successful, and water enter- 
ing the tunnel averaged about 1 gpm 
for each foot of advance of the heading. 
More significant than the water encoun- 
tered, however, was the gradual increase 
in its temperature. From about 87 deg 
F at the point where the lining was 
placed, the temperature increased to 112 
deg F at a point 2,400 ft upstream. 
This temperature, coupled with about 
100-percent humidity, made working 
conditions almost intolerable. At this 
point, with 4,716 ft of tunnel remaining 
to be excavated, the contractor discon- 
tinued operations and no further at- 
tempt was made to advance the heading 
for about six months. 

During this period, various plans for 
completing the tunnel were studied. 
All were concerned with providing a 
cooler atmosphere in the working area 
and with handling the existing and prob- 
able increase in the amount of inflowing 
water. At the same time, negotiations 
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were being carried on with the contractor 
in an effort to arrive at a mutually 
acceptable basis for resumption of work. 
These negotiations culminated in an 
agreement that the high temperature 
was a condition not contemplated when 
the contract was executed and that an 
adjustment in contract prices was there- 
fore in order. At about this time the 
contractor announced that he proposed 
to subcontract the completion of the 
tunnel to the Peter Kiewit Sons’ Com- 
pany and the Coker Construction Com- 
pany. Under an Order for Changes 
embodying adjusted prices, these com- 
panies, on January 25, 1954, assumed 
the responsibility for completion of the 
tunnel as agents of the original con- 
tractor. 

Rehabilitation of the tunnel, involv- 
ing reinstallation of unwatering facil- 
ities, repair and replacement of the ven- 
tilating air duct, and other incidental 
work, was started while additional equip- 
ment and facilities were being secured. 
A new transformer station at the portal 
was provided, increasing the available 
power supply, and a pump and trans- 
former room was excavated in the side 
of the tunnel about 11,000 ft from the 
portal and immediately downstream 
from the short reach of concrete lining 
previously described. As eventually 
installed, the equipment included facil- 
ities for handling a maximum of 10,000 
gpm of water through two 12-in. and one 
14-in. discharge pipes. 

Ventilating facilities included the 
originally installed 3,000-cfm_positive- 
displacement fan and four 1,600-cfm 
compressors, with after coolers and de- 
humidifiers. These compressors were 
primarily for the operation of equipment, 
full advantage being taken of the drop 
in temperature of the air exhausted from 
the equipment. In furtherance of this 
idea, several 6-in. Turbinair AT-25 
pumps (furnished by the Joy Manu- 
facturing Company) were installed, the 
exhaust air being introduced into the 
main ventilating duct and thus appre- 
ciably cooling the air delivered to the 
heading. 


Temperature reaches 117 deg 


As soon as sufficient rehabilitation 
work had been done and the new equip- 
ment and facilities installed, advance- 
ment of the heading was resumed. Ini- 
tially working conditions were poor. Al- 
though tolerable temperature and hu- 
midity were maintained at the heading, 
temperatures and humidities a short 
distance back, in the car-passing area 
and elsewhere, were extremely high. 
Furthermore, as the heading was ad- 
vanced, additional quantities of water 
were developed, and its temperature 
increased from 112 deg at the point 
where operations were resumed, to 117 


deg at a point only 500 ft further along, 
The quantity of inflowing water aiso in. 
creased from the initial quantity of 
4,000 gpm to a maximum of about 9,200 
gpm. 

After excavation was resumed, no 
grouting was attempted. All water en. 
countered was allowed to flow freely into 
the tunnel. As excavation advanced 
beyond the point of maximum water in- 
flow, there was a rapid decrease in both 
the amount and the temperature of the 
new water developed. The temperature 
of the water encountered at the heading 
was about 78 deg F at the time of holing 
through. With little new water being 
developed, the total outflow from the 
tunnel also gradually decreased to about 
6,400 gpm. 

Advancement of the heading proceeded 
steadily without particular untoward 
incident. This progress was only pos- 
sible through the foresight, initiative, 
and ingenuity of the contractor.  Stra- 
tegic use of the Turbinair pumps as air- 
cooling devices, installation of the pump 
and transformer room near the point 
of maximum power demand and the 
maximum water collection area, pro- 
visions for hauling workmen through 
the hottest zone of the tunnel sub- 
merged in muck cars filled with cool 
water, and sprays of cool water under 
which the workmen could stand at in- 
tervals—all made a substantial contri- 
bution to efficiency and a high morale. 

Now that the tunnel has been holed 
through—on January 15, 1955—place- 
ment of the 18,000 ft of concrete lining, 
particularly in the hot zone and the area 
of high water inflow, will further tax the 
ingenuity of the contractor. Plans for 
this operation are being developed. 

Tecolote Tunnel is being constructed 
for the Bureau of Reclamation under 
the general supervision of L.N. McClel- 
lan, M. ASCE, Assistant Commissioner 
and Chief Engineer, as the Contracting 
Officer. Grant Bloodgood, M. ASCE, 
Associate Chief Engineer, has been the 
representative of the Contracting Officer 
on all general supervision and contract 
negotiations. E. R. Crocker, Project 
Manager, has been in direct charge of 
the work, assisted by R.E. Burnett, A.M. 
ASCE, Chief of the Construction Divi- 
sion of the Cachuma Project, and Max 
Hedges, Field Engineer. Carl Halvor- 
son, Inc., and H. Halvorson, Inc., are 
the contractors for construction of the 
tunnel. Peter Kiewit Sons’ Company 
and Coker Construction Company have 
been the subcontractors on the more 
recent part of the work. 


(Mr. Crocker originally presented _this 
article as a paper at ASCE’s San Diego 
Convention, before a session of the Irriga- 
tion and Drainage Division presided over 
by Harry F. Blaney, a member of the 
Division’s Executive Committee.) 
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Changing engineering education— 











Do we understand what has happened? 


Chairman, ASCE Committee on Engineering Education; Professor and 


W. S. EVANS, M. ASCE 


Head, Civil Engineering Department, University of Maine, Orono, Me. 


The past fifty years have seen many 
changes in engineering education as in 
all other lines of endeavor. No matter 
what business, profession, or game we 
may be engaged in, it is well to stop 
periodically, study what has happened 
in the past, and change our strategy and 
tactics to suit the period ahead, if need 
be. It is hoped that some readers of 
this short discussion will take time to 
appraise their own educational experi- 
ence if they are engineers, or to study 
the engineers in their employ, to see how 
their formal education could have been 
improved and to determine what train- 
ing after graduation would be beneficial. 

If the findings of such critical studies 
are transmitted to the ASCE Committee 
on Engineering Education, then that 
committee can do much to point the 
way toward improvements in education. 
It is the purpose of this discussion to 
arouse interest among employers of 
engineers, and those who work with 
young graduates, which will lead to 
thoughtful consideration of educational 
matters as they affect the profession 
of civil engineering. 


What should the graduate know? 


For example, the question has been 
raised, ‘What do you think should be 
the qualifications of an engineering 
graduate with the B.S. degree?” A 
well known member of our group re- 
cently remarked that he does not need 
men who know differential equations 
or advanced theories of vibrations, but 
men who can set up a transit, do sur- 
veying efficiently, and turn out good 
drawings. Although there is some 
logic in this man’s complaint, he must 
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remember that he is only one of thou- 
sands of employers, and any man he 
might employ might have gone to some 
other company where advanced theory 
would be needed. Nevertheless, we 
must agree that there are reasons, and 
very good reasons, why our graduates 
of today cannot go to their first job and 
make as good an impression with a 
transit and tape or on a drawing board 
as could graduates of 30 to 50 years ago. 

Another employer of hundreds of 
engineers told me that the young 
graduates who come to him cannot 
make simple decisions, meaning that 
when they have worked out two or 
more solutions to a problem, they can- 
not decide which is the right one. It 
must be remembered that our graduates 
have not been trained to make selec- 
tions. They have been told how to do 
things and why materials and struc- 
tures behave as they do, but not how to 
separate the better from the not so good. 
That must come with experience. 


Needed—an understanding of 
educational trends 


Enough has been said to indicate 
that there is some dissatisfaction with 
college graduates who hold the B.S. de- 
gree. This is normal, as it is our way 
of progressing. However, my experi- 
ence with the Committee on Engineer- 
ing Education during the past three 
years has led me to feel that employers 
of engineers and older men who work 
with young graduates do not under- 
stand the meaning of some of the 
present-day trends in education. 
Therefore an attempt will be made to 
explain some of these trends. 





A review of engineering curricula 
over the past fifty years indicates that 
the following subjects or fields have 
been developed almost wholly during 


that time: (1) reinforced concrete; 
(2) soil mechanics; (3) moment dis- 
tribution; (4) highway courses; (5) 
sanitary engineering; (6) fluid me- 
chanics. 

The following courses, although not 
new, have been added: (1) thermo- 
dynamics; (2) electrical circuits, elec- 
tronics, and electric machinery; (3) 
technical writing; (4) more humanistic 
courses; (5) statistics—not too com- 
mon, but considered highly desirable. 

Courses to cover, even inadequately, 
the subjects listed in the two categories 
above, require many hours of instruc- 
tion. Since the hours, days, and weeks 
are no longer than they used to be, but 
owing to many causes they are effec- 
tively shorter, the time allotted to 
some fields must be reduced. Some 
courses that have been eliminated or 
materially reduced are: (1) graphical 
statics; (2) practical aspects of foun- 
dations; (3) astronomy (for surveying) ; 
(4) drawing (time halved); (5) survey- 
ing (reduced by about one half); (6) 
foreign language (also formerly required 
for admission); (7) thesis; (8) struc- 
tural detailing. 


Why less field work is taught 


The past fifty years have seen many 
changes in the social life on our cam- 
puses which also have had a distinct 
bearing on the attitudes and accomplish- 
ments of our graduates, but in the light of 
the above changes, let us consider the 

(Continued on page 100) 
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Use of construction equipment— 


choice, capacities, economy 


WILLIAM B. DICKERSON 


District Sales Representative, Euclid Division, General Motors Corp, Cleveland, Ohio 


Off-highway rear-dumps have high ratio of net weight to pay load—about 1:1. Horsepower 
and capacity of rear-dumps have been greatly increased in recent years. At top of page, 
Euclid Model FD, of 15-ton capacity, powered by 190-hp engine, is loaded with iron ore 
on Mesabi Range. Rear-dump below, of 22-ton capacity, with 300-hp engine, works on 
turnpike job. 
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Biitey’s contractor is quite different 
from the contractor of twenty years 
ago. Instead of a “hip-pocket” oper. 
ator, as he was then, he has become an 
expert in estimating, planning, and op. 
erating the larger construction proj. 
ects. His estimating and cost analy. 
ses are highly complex procedures. 

Despite larger and more complex 
projects than ever before, despite higher 
priced labor and higher operating costs. 
the price of a yard of dirt or a ton of 
rock is still the best buy for the Amer- 
can dollar. With huge modern earth- 
movers, the bid price of moving a yard 
of earth remains about the same as it 
was in the thirties. In many cases the 
price is less. The only answers to this 
are that the productiveness of equip- 
ment has been increased and that job 
layout and planning have become more 
thorough. 

The present-day contractor has at his 
disposal many different types of ma- 
chines. As an example, one contractor 
on the Ohio Turnpike is moving his 
yard of earth with a fleet of scrapers, 
a shovel and rear-dump combination, 
and a fleet of bottom-dumps loaded by 
a mobile belt loader. His organization 
is made up of three different types of 
equipment on a 10-mile stretch. Actu- 
ally, he probably could have moved all 
the earth on this job with a shovel and 
a fleet of rear-dumps but he selected 
other types to meet specific hauls and 
materials. 

We will here be concerned only with 
the ‘“‘off-the-road”’ rear-dump, the bot- 
tom-dump, and the self-propelled scraper. 

Anyone involved in moving a yard of 
earth is primarily interested in ‘‘cost 
per unit of work.’’ Estimating this 
cost is no easy task. Many books have 
been written on cost estimating. Many 
experienced engineers have dedicated 
all their time to estimating. Even 
with years of experience and technical 
background, many contractors have 
gone out of business because they made 
a wrong estimate. 

In analyzing an earthmoving job from 
an equipment viewpoint, one should 
carefully evaluate the size of the job, 
the type of material, the weather and 
time of year, and the time available to 
complete the project. Other factors 
in a proper job analysis are grades, haul 
distances, size of loading units, altitude, 
size of working area, and state or federal 
specifications. Typical analysis forms 
are shown in Figs. 1 and 2. 


Factors in equipment choice 


In choosing a piece of equipment, 
important factors are: 

1. Accessibility of parts. No piece 
of construction machinery has ever 
been built that didn’t break down 
or wear out. ‘Down time’ is costly. 
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An earthmover should be built with 
accessible components. The machine 
with the least amount of ‘‘down time’”’ 
is usually the one that is easiest to work 
on. Rule number one is, “Choose a 
machine with accessible parts.” 

2. Ease of operation. This qual- 
ity is essentially desirable from the 
viewpoint of the driver, although the 
owner is also interested in the ease of 
operation because it reflects itself in 
higher production and lower unit cost. 
The main factors are a comfortable 
| driver’s seat, good visibility to the front, 
* cides and rear, and the position and ease 
of the control. One might say that 
these characteristics are not related to 
the type of machine, but rather to the 
degree of refinement in any machine. 





} However, in many respects ease of oper- 


ation is actually tied up with the type 


* — of machine. 


3. Ample horsepower. Three fac- 
tors control the speed and performance 
of a loaded earthmover in a hard pull— 
net engine horsepower, rolling resist- 
ance, and gross vehicle weight. We are 
constantly seeking to improve the 
utilization of horsepower through better 
transmissions, torque converters, or 
couplings. 

A useful figure of vehicle performance 
is the ratio of ‘‘bare engine horsepower”’ 
to “gross vehicle weight.”” Rubber- 
tired hauling units vary from 300 Ib per 
hp to approximately 500 lb per hp. 
The closer to the 300 lb per hp we can 
get a machine, the better performance 
we obtain. Large-diameter, low-pres- 
sure tires improve performance by re- 
ducing rolling resistance in soft soils. 

4. Adaptability. No one earth- 
moving machine is the answer to all 
types of soil and haul conditions. A 
buyer must consider future work as well 
as present work. He nct only buys 
low cost per yard for his present job 
but also for the lifetime of the equip- 
ment. If, however, adaptability is no 
problem, a specific machine may be 
selected for only one type of work. 
After the estimator has determined the 
job requirements and operating condi- 
tions, a tentative selection of the type 
of equipment can be made. Quite 
often an estimate is prepared on several 
sizes of haulers to determine the final 
relationship of cost per ton or yard 
hauled. This provides the basis for 
final selection of equipment. 


Off-highway rear-dump 


The off-highway rear-dump truck is 
a piece of construction machinery and 
not a beefed-up highway-type vehicle. 
Its construction differs from a highway 
truck in gearing, weight, speed, and 
many other features which give it high 
productive ability, long service life, and 
minimum maintenance. 
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Bottom-dump semi-trailers are well adapted to loading in fleets by belt-conveyor | 
loader. They are used primarily to haul free-flowing material over medium to 
long hauls, where grades are moderate and high flotation is required. Above, [ 
Euclid Model FDT tractor, with 15-ton-capacity bottom-dump trailer, is loaded } 
on road-building job. Model below, with 17-cu yd bottom-dump trailer, is ' 
busy on New York State Thruway. 








Twin-engine scraper (below), with two driving axles, has recently become popu- 
lar, Front engine drives tractor axle and rear engine drives scraper axle, thus 
giving greater traction and self-loading in almost all types of soil, without aid 
of push tractor. This Euclid Model TDT tractor and 18-cu yd twin-powered 
scraper is seen on road job in Alabama. 




















ESTIMATED HOURLY OWNERSHIP AND OPERATING COSTS 
MODEL 59D _- 22-Ton Rear-Dump _ 





OWNERSHIP COSTS 





1. DEPRECIATION: (No allowance made for salvage or resale value.) 


Purchase Price 
Extras 
Freight - (3,900 # © $1.50 /100#) 


Delivered Price 


Less Original value of tires (see No. 3 below) 


Total Amount to be Depreciated 


Divided by depreciation period - 


2. INTEREST, TAXES, INSURANCE and STORAGE: 
(10% = Interest 6%, Taxes 2%, Ins. & Strg. 2% 
Estimated at 10% of average yearly investment: 


Average yearly investment for 
delivered price. 


Delivered Price ($ 33, 9hh) x( 60 %) 


Hours Operated per Year ( ) 





$_15000 Hours:$_ 2200 


years is _ 60 « of 


3. TIRE REPLACEMENT COST: (Includes Tires, Tubes & Texes.) 
Proat Tire Sive_Mhi00Z2h = 20. ply: 2 reqt. ~~ $_267_ 


Drive Tire Size_18300x25 2k, ply; 
Trailer Tire Size : ply; 





Total Value of Original Tires - 


Divided by Estimated Tire Life of 


REPAIRS, including parts and labor 


OIL, GREASE-including greasing labor. 


CONKDUNS 


TOTAL ESTIMATED HOURLY OWNERSHIP AND OPERATING COST* 





TIRE REPAIRS, estimated at 15 % of Hourly Tire Cost 


CUTTING EDGE REPLACEMENT COST- estimated at 
FUEL, est. consumption 8 gal./hr. @ li¢ /gal. 


OPERATOR-including Social Security and Compensation 





X 10% = s__0.68 
A. TOTAL HOURLY OWNERSHIP COST $__2.68_ 
OPERATING COSTS 
reqd. - $ 3,216 
reqd. - $ 
3,983 
3,000 _ Hours=$_12033 
$__0,20 
$_1233_ 
$ 
$__1.12 
$_0030 
$__1,50 
B. TOTAL HOURLY OPERATING COSTS $__5e78 
s__8.6 


See EUCLID’S booklet, ‘Estimating Production & Costs” Form 355, for additional estimating information. 


*DOES NOT INCLUDE PROFIT, OVERHEAD AND SUPERVISION 


Fig. 1. 


For example, a typical two-axle truck 
used widely in heavy construction and 
mining has a loaded rear-axle weight of 
63,000 Ib, which is 31/2 times the legal 
highway limit of 18,000 Ibs. Not only 
would it be an overweight on the high- 
way but its width is one-third more than 
the legal limit. 

Off-highway rear-dumps have a high 
ratio of net weight to pay load. For 
each ton of pay load, there is a ton of 
truck, giving a 1:1 ratio as compared 
with approximately a 0.8:1 on the 
lighter highway truck. This extra 
weight is found in the frame, axles, body 
and hoist; and the power-train com- 
ponents are much heavier than in a high- 
way-type truck. 

The rear axles for the rear-dump 
trucks are of a special design, usually 
with the final reduction of the planetary 
type out in the wheel. This planetary 
type of reduction is used by three 
leading truck manufacturers in order 


46 (Vol. p. 150) 


to achieve the required 12 to 20:1 rear- 
axle ratios for the off-highway type of 
service. Highway rear-axle ratios are 
limited to a maximum of 12:1 because 
of gear space limitations, price, and 
speed loss. This planetary final drive 
reduction reduces the torque loads on 
preceding power-train components, thus 
reducing maintenance. 

In recent years, the horsepower of 
off-highway trucks has been greatly 
increased. Before World War II, the 
truck most widely used was a 15-ton- 
capacity truck powered by a 150-hp 
diesel engine. Today, a truck of the 
same capacity has 165 to 200 hp. The 
trend has also been toward larger trucks 
in the past few years. The torque con- 
verter is becoming more in demand, 
since it eliminates driver error in shift- 
ing, reduces shock loads on drive com- 
ponents, and gives higher production 
on variable grades and haul surfaces. 

The capacity of off-highway trucks 


has broadened in the past few years, 
Manufacturers now offer trucks of 
from 10- to 50-ton capacity. Below 
are listed the size and _ horscpower 


range of both single and tandem 
rear-axle trucks offered today. aj 
have dual tires on the driving axles, 


TRUCK HORSEPOWER RANGE 
Capacity, .§.——-——__——- ——, 
TONS 4 X 2 (single) 6 X 4 tandem) 
10 125-150 pide 
15 165-200 200-275 
20 eae 200-275 
22-25 275-300 
25 2 aie 200-350 
30-34 300-350 300-400 
50 ped 600 
75 ieee 700 


Rear-dumps are used when: 


1. The material hauled is large rock, 
ore, shale, etc., or a combination of free- 
dowing and bulky material. 

2. Maximum grade ability and rapid 
spotting in a restricted area is required. 

3. Maximum flexibility is required for 
hauling a variety of materials under vari- 
able job conditions. 

4. Dumping is into restricted hoppers 
or over edges of a waste bank or fill. 

5. The hauling unit is subject to severe 
oading impact when under a large shovel, 
dragline, or loading hopper. 


Typical job analyzed 

Let’s take a typical job we might be 
called on to do. A rock producing 
company is changing its quarry haul 
from rail to trucks. They want to know 
the investment, size of trucks, etc., but 
the main thing they are interested in is 
“cost per ton’”’ for hauling. From their 
information or our observation we find 
they have an 1,800-ft one-way haul upa 
5 percent grade, loaded. The haul road 
has a 3-percent rolling resistance. 
They are using a 3!/>-cu yd shovel and 
the plant requires a production of 340 
tons per hour. 

In working this problem out, we try 
several sizes of trucks and find the 
22-ton-capacity truck gives the lowest 
costs because of its size, speeds, etc., 
and the shovel size. The truck owner- 
ship and operating cost is shown in Fig. 
1. The hauling estimate is shown in 
Fig. 2. This cost, however, is the haul- 
ing cost only and does not include load- 
ing, overhead, or profit. 


Bottom-dump uses 


The bottom-dump semi-trailer is also 
a piece of construction equipment and 
its basic construction is similar to that 
of a rear-dump. The load is dis- 
charged through the bottom of the 
trailer with the vehicle in motion, and 
usually falls in a windrow. It is pri- 
marily used in hauling free-flowing 
material, over medium and long hauls, 
where grades are moderate and where 
high flotation is required. 
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The bottom-dump gained its ac- 
ceptance in the early thirties in flood 
control and conservation projects along 
the Mississippi River. Actually, it 
was one of the first self-propelled, rub- 
ber-tired earthmovers made for con- 
tractors. The earlier types were gaso- 
line powered of 10-cu yd capacity, and 
they filled the gap ketween the slow 
crawler-tractor hauling a track-type 
wagon and a highway dump truck. 

The early design features are still 
incorporated in the present-day bottom- 
dump—large single tires for flotation, 
short wheelbase for maneuverability, 
simplicity of design for low maintenance 
costs, and universal hitch between the 
tractor and trailer to permit good sta- 
bility and freedom of trailer move- 
ment. The tractor part of the bottom- 
dump may be a two-wheel overhung- 
engine type, or a four-wheel type. 
The four-wheel type is most popular. 

The bottom-dump should not be ap- 
plied to the long, steep grades the rear- 
dump truck is many times called on to 
negotiate. There is a weight transfer 
that takes place on any hauling unit 
on an adverse grade. In the case of 
the bottom-dump, the Joad decreases 
on the drive wheels and increases on the 
trailing axle. On the rear-dump, the 
load decreases on the front or steering 
axle and increases on the drive axle, thus 
giving better operation on steep grades 
with the rear-dump than with the 
bottom-dump. For this reason, it is 
generally desirable to limit the oper- 
ation of the bottom-dump units to a 
maximum grade of approximately 5 
percent. 

The bottom-dump can turn in limited 
areas. For example, the 13-cu yd bot- 
tom-dump can turn on a 53-ft diameter, 
but the 15-ton rear-dump has to have 
a 65-ft diameter. Listed below are the 
most widely used bottom-dump sizes 
along with their tire size and horsepower: 


Size TIRE SIZE HORSEPOWER 
13 cu yd 24:00 X 25 190-200 
15 cu yd 24:00 X 29 200 
17 cu yd 24:00 X 25 275-300 

or 29.5 X 25 275-300 
25 cu yd 27:00 X 33 300 


The most common application of 
bottom-dumps occurs when: 


1. The material hauled is free flowing. 

2. Maximum flotation of the large 
single tires is required. 

3. The haul is relatively level, allowing 
high travel speeds. 

4. Dumping is unrestricted into a 
drive-over hopper, or the load is spread in 
windrows. 

5. Long adverse grades do not exceed 
3 to 5 percent. (This is recommended 
as a general rule for optimum performance 
but is by no means a measure of the actual 
ability on grades of bottom-dump semi- 
trailers. ) 
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The belt -conveyor loader has become 
the most popular way of loading bottom- 
dumps in recent years. It is possible 
to obtain higher production with the 
loader in practically all types of material, 
from sand to hard clay or shale. The 
loader and bottom-dump fleets have 
played the important role on a number 
of Bureau of Reclamation projects 
and dams throughout the world where 
dirtmoving records have been set. The 
loader is pulled by a crawler in the 125 
to 150 draw-bar hp range. An addi- 
tional tractor is used for pushing where 


operation can increase costs as much 
as 10 to 20 percent. Let’s take for ex- 
ample a loader and one tractor along 
with 9 bottom-dumps having an hourly 
production of 900 cu yd. The total 
hourly ownership and operating costs 
would be approximately $85.12. This 
would result in a cost of 9.4 cents per 
cu yd. If only 7 bottom dumps were 
used, the production would .decrease 
to 700 cu yd an hour and the cost 
would increase to 9.8 cents per cu yd. 
Because of the high production of the 
loader, many contractors have found it 


wise to keep an extra bottom-dump 
in the line to insure top production at 
all times. 

Proper loading of either rear-dumps 
or bottom-dumps is very important. 


tough material is encountered or in- 
creased production is required. 

It is important to maintain the proper 
balance between the number of hauling 
units and the loader. An unbalanced 


Fig. 2. 


HAULING PRODUCTION AND COST ESTIMATE 
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Namesis23 Rock Producers, Ince............ Address....Buclids Ohio... 
Operation. . Quarry, C0 | Se Production req'd. ee: ae Nea 53 dé casan geese eee 
Euclid Model...22.TON........:. Heaped Cap.. 26e2....... Yds Capacity lIbs.. .lul4g000...... 
Material. Blasted Rock.......... Bank Yd. 4000. . ‘lbs. Swell Factor......... Loose Yd. 2680. . .ibs. 
Pay Load per Cycle; Loose Cu. Yds. . 602... .Bank Cu. Y¥ds..1008 Thess GME, cots * 
Type of,Loading Unit. Power, Shovel... Bucket Size...32..............- No. of Passes to Load. .5..... 
Loading Conditions. AVeT8Z@ ... .Loading Production... .4Y7.............++- Tons or BXXPOGEXVAs. /Hr. 
ROTM CUTIE is ocerne tac show an hoe cin teste Oe ceeaane teens Bee? sss Min. 
Loaded Haul—Total Length. ..... 3 eee RlevatlOrtds oss slaccicnaeslesas Ft. 
feet length Meling PerCemt Teme Mee Seek) Tame tn tn 
BR... .3800. ...3... AS. 0.0... «SPR. 6S... OB... Dh 
“Bi TOTAL HAULING TIME.. 2oh...... Min.” 
Return Empty—Total Length.............-. Ft. 
i E Ss; A Return 
i. se t. = yy by =. zz Soaed Time ; 
Cc. TOTAL RETURN TIME....:. 1.7.....Min. 
D. Turning and Dumping—Conditions........ Average....... Turning and Dumping Time. . .~ . 4e3... .Min. 
E. Spot at Loading Machine—Conditions......... De eee Spotting Time eT eee Min. 
F TOTAL TIME PER COMPLETE HAULING CYCLE (A+B+C+D+E) ...........0--.0e- 0! 8.0... .Min. 
50 Min. Prod. Hr. : 
G. Average Trips per Hour = @) Total Cycle Time ee nee Trips per Hour 
H. Hourly Production = (G) Trips per Hour x Pay Load = ...... Dr. ccicsicincces Tons or BMMKEXper Hour 
‘ ie Hourly Production Req'd. See ees _. Euelids 
J. Number of Euclids Req'd. = Gime oe ee 
Fleet Production per Hour = Jx H = .........--.--- 2) 398 BRE ERE APEC ECOr COetr EAXKQMS. or Tons 
Hauling Cost per Bank Yd. or Ton 
Hourly Cost of Owning and Operating. . .3.....Euclids@ .... $8.06......... each = .$25.38.... 
Hourly Cost of Owning Spare Euclids....1..........- Ce a each = ...2068.... 
K. Hourly Cost for Fleet of....4....... Bll oe tiesucletleaistsanid caerawenes Total.$28..06.... 
= K = a SAMERXEHX OR TON 
ESTIMATED HAULING COST PER YD. OR TON=——— 702¢... . KAHEXEDK 
or____K_____.__8,2¢... . RAMKXXRKOR TON 


Req'd. Production ; : 
a ais — : ‘ ‘ x dicts 
*This is an important checking figure. Its relation to the rated capacity of the unit determines the need for top extensions or sm 
should oe light or heavy materials be handled. 
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If loading is done by shovel or dragline, 
the number of loading passes should 
not be less than three nor more than 
seven for a good balanced operation. 
Too many passes of a shovel or dragline 
increase the loading cycle until it is 
unprofitable. Too few passes are 
equally unprofitable since the loading 
target is small and the operator has to 
ease his load into the hauling unit. 
Spillage is a hindrance when the shovel 
or dragline is too large or the hauling 
unit too small. The impact or shock of 
too large a pass increases maintenance, 
which in turn decreases production. 


Self-propelled scraper 


The _rubber-tired, __ self-propelled 
scraper was first introduced in the 
thirties. Since that time, the dirt- 
moving picture has changed consider- 
ably. The scraper is unique inasmuch 
as it is able to load, haul, and spread 
its load in a uniform manner on the fill. 
The rubber-tired self-propelled scraper 
extends the working range of a crawler- 
drawn pull-type scraper to unlimited 
distances. The self-propelled scraper 
has also penetrated the bottom-dump 
market and even the rear-dump market. 

The use of self-propelled scrapers has 
grown in leaps and bounds. Six manu- 
facturers now offer sizes from 5 to 18 cu 
yd. Below are listed the three general 
size ranges of self-propelled scrapers: 


S1zez TIRES HORSEPOWER 
5-10 cu yd 18:00 X 25 to 
21:00 X 25 125-200 
10-14 cu yd 21:00 X 25 to 
24:00 X 25 115-280 
14cuydup 24:00 X 25 to 
27:00 X 33 200 up 


Design features of the self-propelled 
scraper have changed more than those 
of most dirt-moving equipment. This 
has been due greatly to increased 
popularity, newer and better engineer- 
ing features, and high competition 
among manufacturers. 

There are two basic tractor designs 
on the self-propelled scraper. These 
are the overhung-engine type and the 
four-wheel type. The overhung-engine 
type is most popular in sandy or muddy 
soil where maneuverability is a problem. 
The overhung tractor has the ability 
to twist and turn or more or less snake 
itself through rough going. The four- 
wheel type is most popular where roads 
are rough, hauls are long, and high pro- 
duction is desirable. The four-wheel 
tractor attains higher travel speeds and 
gives the operator an easier ride since 
he is positioned between two axles rather 
than over one. 

There are two basic scraper bowl 
designs—one the roll-out ejection type 
and the other the push-out type.- The 
scraper bowl is controlled either by 
cable or by hydraulic rams. 
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The twin-engine scraper, having two 
driving axles, has become popular in the 
industry over the past several years. In 
this design, the engine in the front drives 
the tractor axle and the one in the rear 
drives the scraper axle, thus giving 
greater traction and ability to negotiate 
steep grades. This twin-engine scraper 
self-loads in 90 percent of soils without 
the aid of a push tractor. 

The twin-engine scraper is used by 
both large and small contractors. The 
small operator gets a high-production 
machine for a smal] investment as com- 
pared with two or three single-engine 
scrapers. The large operator supple- 
ments his fleet with the twin-powered 
scraper doing odd jobs and performing 
in areas where traction is a problem. 
The twin can maneuver in soil condi- 
tions where no other scraper can oper- 
ate. 

In comparing one make of equipment 
with another, too many contractors and 
engineers find themselves sitting down 
and looking at competitive specifica- 
tions, comparing horsepower, size of 
cable, size of tires, size of steering gear, 
etc. This is deceptive and only con- 
fuses the issue. There is no substitute 
for actual observation, study, and ex- 
perience. In choosing one make as 
compared to another, the user should 
observe the following general rules: 


1. Observe a job similar to the one to 
be undertaken. 

2. Make actual job studies on pro- 
duction, availability, and maneuver- 
ability. 

3. Discuss your problems with other 
contractors and get their ideas and ex- 
periences. 

4. Check on the local distributor, see- 
ing that he offers ample parts and service. 

5. Besure the manufacturer has a good 
reputation and stands behind his ma- 
chinery. 


Every job is different 


We, as a manufacturer, are called on 
to help in choosing the right type of 
equipment for quite a few operations. 
In doing this, we look at each job on an 
individual basis. Take as an example 
a yard of good dirt that has to be moved 
1,500 ft with very little grade involved. 
What machine would we recommend 
and why? 

If the contractor is a small operator 
with limited work, grading industrial 
sites or small city street work, his job 
would he analyzed differently from that 
of a larger operator. Let’s assume his 
required production at 175 to 225 cu yd 
per hour. His first problem would 
probably be keeping his investment low 
and yet having ample production out of 
a machine that would fit his small yard- 
age. For him, the best machine would 
probably be two scrapers in the 5- to 





10-cu yd class, giving him an invegt. 
ment of approximately $40,000 in the 
scrapers and $15,000 in a push tractor. 
The total investment would be around 
$55,000. Not only does he have a low 
investment but he has a small machine 
capable of doing his type of work. 

Let’s assume the same yard of dirt jg 
to be moved the same distance by a 
little larger contractor doing subcon. 
tract overburden stripping, or maybe 
a small state highway road job. Let's 
put his required production at 300 to 
500 cu yd an hour. He would also like | 
a small investment but production re. 
quirements would be a little higher, 
This would be a good job for two twin- 
powered scrapers. Here he would have 
an investment of approximately $100,- 
000 and yet could maintain the required 
production. 

Taking the same yard of dirt and 
moving it on a larger scale, such as an 
air-base project, requires another ap- 
proach. Let’s assume on this particular 
job that the required production is 400 
to 600 cu yd per hour. Here is where 
five single-engine scrapers and two 
push tractors would fit. This fleet 
would meet the required production and 
call for an investment of approximately 
$225,000. 

On the other hand, let’s have a re- 
quired production of 1,100 cu yd an 
hour on a turnpike project. The best 
adapted fleet could very well consist 
of seven bottom-dumps and a loader. 
The bottom-dumps, loader, and two 
tractors would result in an inventory of 
approximately $300,000. 

In these examples we have seen the 
same yard of dirt moved by contractors 
of four different sizes with four dif- 
ferent types of equipment. The amaz- 
ing thing is that the cost per yard 
would not vary too much in any of these 
operations. Yet a misapplication of 
small scrapers in the 5- to 10-cu yd class 
to a huge earth-fill dam, or an attempt 
to use a loader and a bottom-dump 
fleet in small scattered borrow pits 
would mean rising costs, greater over- 
head, job delays, and generally a less 
than satisfactory result. 

The modern successful contractor 
carefully analyzes his own operations 
and the nature of the work to be done. 
He carefully reviews all makes and types 
of equipment to get the lowest possible 
costs over the lifetime of the equipment, 
and over a wide range of operating con- 
ditions. Such contractors will help 
this country and other countries to ful- 
fill demands in the greatest era of road- 
building the world has ever seen. 








— 


(This article was originaliy presented by 
Mr. Dickerson at the ASCE Annual Con- 
vention in New York, before the Construc- 
tion Division Session presided over by War- 
ren N. Riker and Walter L. Couse, Mem- 
bers ASCE.) 
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Completed in 1953, modern diversion dam on a mountain stream diverts water through 9,250-ft Kohrang Tunnel to headwaters of Zaindeh 
River for use in irrigating 25,000 acres of new land near Isfahan (No. 1 in Fig. 1 and Table J). 
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Iran develops its rivers 


JOEL B. JUSTIN, M. ASCE KHALIL TALEGHANI, M. ASCE 
Justin & Courtney, Consulting Engineers Consulting Engineer, Tehran, Iran 
Philadelphia, Pa. Director, Karadj Dam Authority 





Modern dams replace ancient structures and activate new projects, 


mainly for irrigation, but also for power and flood control 





Wits the solution of its oil problem, 
Iran will give first priority to the build- 
ing of dams for irrigation and power. 
In the program to develop the country, 
two economic surveys and reports on 
the resources of Iran have been made 
since World War II. The !ndependent 
Irrigation Corporation of Ivan, a gov- 
emmment agency known as the Irriga- 
tion Department, has the responsibility 
of river developments. The Iranians 
have formed a Planning Organization to 
implement the program, with financing 
from oil revenues. 

Of Iran’s 20,000,000 people, 75 per- 
cent live on the land and are dependent 
on agriculture for their livelihood. Most 
of the country consists of high moun- 





Typical river diversion structure is Miyan- 
Kangy Dam which feeds canal on far bank. 
Gates were installed in August 1954 in this 
unit of Sistan Project, on Hirmand River in 
eastern Iran (No. 2 in Fig. 1 and Table J). 
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TABLE |. Status of river development projects in Iran 
STORAGE, IRRIGATED AREA, POWER, 
PROJECT RIVER STATUS ACRE-FT ACRES 1000 kw 
1. Kohrang Tunnel . Karun to 1953* Diversion 25,000 0 
Zaindeh 
2. Sistan ; Hirmand 1954* Diversion 112,000 0 
3. Akhetekhan Golpayegan 1955t 22,600 12,500 0 
4. Karadj Karadj 1958t 390,000 25,000 33-93 
5. Karkheh Karkheh 1954* Diversion 200 ,000 0 
6. Doroodzan Kor Planscomplete 650,000 80,000 6 
7. Sefid Roode Sefid Preliminary 1,500,000 150,000 10-20 
8. Karun Karun Preliminary _..... ; 
9. Saveh. — Gharachay Preliminary 81,000 1.6-2.4 
10. Zarrineh Roode Zarrineh Preliminary o 
a. BPs ss Lar a, ee re 144 
12. Taleghan Taleghan Preliminary 
* Completed. 
Tt Under construction, scheduled completion date. 
tains and plateaus, and the rainfall is in use for over 500 years. At Saveh, 


usually insufficient for normal crops. 


Ancient works still remain 


Irrigation has been practiced for 
centuries. In southern Iran, on the 
Karun River, near project No. 5 in 
Fig. 1, the remains of extensive irriga- 
tion canals built over 2,000 years ago 
can still be seen. Many canals are still 
fed from small diversion dams of brush. 
On the Kor River near Shiraz, there are 
several masonry dams which have been 
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near the city of Qum, on the Gharachay 
River, a masonry dam 60 ft high, built 
some thousand years ago, is still stand- 
ing—near project No. 5 in Fig. 1. This 
ancient rubble dam failed as a result of 
piping under the foundation. Another 
ancient method of obtaining water for 
both irrigation and domestic use is still 
employed. By this method a rela- 
tively high-level source of ground water 
is tapped near the mountains and con- 
veyed through tunnels which are 


FIG. 1. Twelve projects included jy 
Iranian Government's current develop. 
ment program are spotted on map of Iran 
and numbered in conformity with Table I, 
which gives additional data. 


brought to the surface at lower eleva. 
tions. (See Crvit ENGINEERING, Feb. 
ruary 1933, p. 69.) These tunnels, 
called ghanats, are dug by hand from 
vertical shafts sunk about every 150 
ft. The flow is by gravity, and lack. 
ing effective regulation, is wastefully 
used. 

In recent years, several hundred wells 
have been drilled, some diesel-engine 
operated, some motor driven with elec. 
tric power supplied from diesel-electric 
generating stations. In southwestem 
Iran, 150 electric well pumps irrigate 
groves of dates and citrus trees. 


New projects studied 

Over the past six years the Irrigation 
Department has implemented studies 
of river projects. Three projects have 
been completed; two others are in vari- 
ous stages of construction; and several 
others are under engineering study. 
These projects are shown in Fig. | 
and numbered as in Table I, where addi- 
tional information on them is given. 
More detailed descriptions follow. 

Consulting engineers have been em- 
ployed by the Irrigation Department 
to bring these studies to a conclusion 
and to prepare detailed plans. The 
firms employed for this work have been 
of French, German, English, United 
States, and Iranian origin. 

Many river gaging and weather sta- 
tions have been established to supply 
hydrological data; reservoirs and areas 
to be irrigated have been surveyed; and 
teams of UN-trained Iranian agricul- 
tural engineers are classifying agricul- 
tural areas. 


Projects completed and 
under construction 


1. Kohrang Tunnel. Completed in 
1953, the Kohrang Tunnel diverts 
water from the upper reaches of the 
Karun River, which discharges into 
the Persian Gulf, to the watershed of 
the Zaindeh River and augments the 
irrigation supply in its valley near 
Isfahan, a city of 200,000 population. 
The Zaindeh River discharges into a 
salt lake with no outlet. Many years 
ago one of the kings of Persia started 
excavating a€anal through the mour- 
tains, but because of the heavy rock ex- 
cavation abandoned \the scheme. The 
present tunnel is a 1USft 8-in. horseshoe, 
lined with concrete or masonry, and is 
9,250 ftlong. The diversion dam across 
the Karun River is of rubble masonry 
33 ft high. The water flows through 


March 1955 * CIVIL ENGINEERING 





oo 














Still i 


River 


the t 
disch 
velor 
voirs 
At tl 
diver 
25,00 
area | 
irrigé 
Zi 
and 
sion 
for d 
in e¢ 
gates 
880 ¢ 
of 1] 
plete 
stalle 
3s 
fill s 
plete 
struc 
tion 
store 
Rive 
The 
low 1 
supp 
The 
the ( 
into 
is NO 
ber, 
tigat 
are - 
cludi 
Mou 
level 
in th 
grow 
A 
show 
the 
meta 
able 
relat 
caus 
tran; 
woul 
diste 


CIVI 


























































led in 
evelop. 
of Tran 
able |, 


eleva- 
. Feb. 
innels, 
| from 
y 180 
| lack. 
tefully 


1 wells 
engine 
1 elec. 
lectric 
estern 
Tigate 


ration 
tudies 

have 

vari- 
veral 
tudy. 
ie 
addi- 
riven, 


| em- 
ment 
usion 

The 
been 
nited 


sta- 
pply 
ireas 
and 
icul- 
icul- 











mm 


—- 











Still in operation although built over 500 years ago, Band Amir diversion dam is on Kor 
River near Shiraz (near project No. 6 in Fig. 1). 


the tunnel by gravity, and the maximum 
discharge is 1,050 cfs. As a further de- 
velopment of this project, storage reser- 
voirs are planned on the Zaindeh River. 
At the present stage of the project, the 
diverted water can be used to irrigate 
95,000 acres of new land in the fertile 
area near Isfahan and to supplement the 
irrigation of additional land. 

2. Sistan Project. Miyan-Kangy 
and Zehak Dams are concrete diver- 
sion structures on the Hirmand River 
for diverting water to the Sistan Plain 
in eastern Iran. Each dam has nine 
gates 13 ft 9 in. X 19 ft, and diverts 
880 cfs, which will irrigate a total area 
of 112,000 acres. The dams were com- 
pleted in 1953, and the gates were in- 
stalled in August 1954. 

3. Akhetekhan Dam. This rock- 
fill structure, 171 ft high, was com- 
pleted in the fall of 1954. The outlet 
structures are scheduled for comple- 
tion in the spring of 1955. Itcreatesa 
storage reservoir on the Golpayegan 
River, 130 miles southwest of Tehran. 
The town of Golpayegan, 15 miles be- 
low the dam, is in an agricultural area 
supporting about 80,000 inhabitants. 
The area is dependent for its water on 
the Golpayegan River, which discharges 
into an inland salt sea. Since there 
is no rainfall from April to early Octo- 
ber, no crops can be raised without ir- 
tigation. Above the dam site, there 
are 425 sq miles of drainage area, in- 
cluding the snow-capped Bakhtiari 
Mountains which rise 6,000 ft above sea 
level. The March floods will be stored 
in the reservoir and released during the 
growing season. 

A section through the rock-fill dam is 
shown in Fig. 2. The foundation, like 
the surrounding hills, consists of a 
metamorphic phyllitic schist rock, suit- 
able for any type of dam. Concrete is 
relatively expensive in this area be- 
cause of the high cost of cement and 
transportation difficulties. Aggregates 
would have to be transported Jong 
distances. 


CIVIL ENGINEERING * March 1955 


Ancient rubble dam at Saveh failed as 
result of piping under foundation. This 
60-ft-high structure, built a thousand 
years ago, is to be replaced by modern 
rock-fill dam (No. 9 in Fig. 1 and Table I). 


A saddle in the hillside on the right 
abutment afforded a_ spillway site. 
The material from the spillway was 
used in the rock fill. Material for the 
fine filter was gathered from the river 
bed, and the gravel filters were graded 
from the rock excavation. An imper- 
vious section of clay and silt was taken 
from borrow pits in the area immedi- 
ately above the dam. 

During construction the river was 
diverted through a concrete-lined tun- 
nel of horseshoe shape and 16.4-ft 
diameter, in the left abutment. The 
tunnel is 980 ft long, and the water was 
diverted by an earth-fill cofferdam 
across the river channel. The tunnel 
will also serve as an outlet for the dis- 
charge of irrigation water through a 
36-in. pipeline constructed in it. 

The contract for the Akhetekhan 
Dam was awarded to an Iranian con- 
tractor. After many delays and in- 
decisions, the contractor purchased 
two diesel-operated power shovels of 
2- and 1/.-cu yd capacity, six Euclid 
dump trucks, a caterpillar D19 with J @ Se 
bulldozer, and sheepsfoot rollers. Most bata 
of the rock for the dam came from 
the spillway cut. To supply the rock 
for the upstream section, however, a 
quarry was opened on the left abutment. 
Construction work was partly shut 
down during the winter months because 
of the severe weather and the difficul- 
ties of transportation over the 21-mile 
access road. No. 





Sheepsfoot rolls impervious core, placed 
against dry rubble of rock-fill Akhetekhan 
Dam (No. 3 in Fig. 1 and Table I). 


FIG. 2. Akhetekhan Dam, 171 ft high, 
is of rock fill with impervious section. See 
3 on map, Fig. 1, and in Table I. 
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The spillway cut required 650,000 cu 


yd of excavation. In the dam there are 
750,000 cu yd of rock fill and 172,000 
cu yd of earth and filter materials. 
When full, the reservoir will store 22,600 
acre-ft. 

4. Karadj Dam. In December 
1953, the contract for construction of 
the multipurpose Karadj Dam was 
awarded to Morrison-Knudsen Inter- 
national. This is the most ambitious 
project yet undertaken by the Iranian 
Government. The dam is on the Karadj 
River about 40 miles northwest of 
Tehran. It will provide domestic and 
industrial water for Tehran, electric 
power for the area, irrigation water 
for 25,000 acres, and flood control for 
the valley below the town of Karadj. 
The area that will benefit from the 
project, including Tehran, has a popu- 
lation of 1,400,000. 

Rock at the dam site, located in a 
gorge of the Karadj River, is diorite, 
an intrusion in the surrounding lime- 
stones. The river rises in the Elbroz 
Mountains and falls rapidly about 13 ft 
per thousand through the gorge to the 
plains below the town of Karadj. 
Precipitation in the mountains is in 
the form of snow, which regulates the 
river flow during the summer months. 
According to a study based on eight 
years of gaging records, the total aver- 
age annual flow is 535 cfs. 

For the dam, a variable-center con- 
crete arch 610 ft high was chosen. The 


upstream face is vertical up to EI. 
above 


279 ft above the foundations; 











Outlet pipes — 
levator tower 
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this elevation the circular curve has a 
radius of 820 ft (Fig. 3). The radius of 
the axis of the dam is 656 ft. Provi- 
sion has been made for an earthquake 
shock having an acceleration of 0.12 g 
for a period of one second. The top 
width of the dam is 20 ft. 

Construction of the diversion tunnel 
is completed. This concrete-lined tun- 
nel has a circular cross section of 18-ft 
diameter and a total length of 1,360 ft. 
Rock-fill cofferdams are to be built at 
each end of the foundation area to di- 
vert the water through the tunnel and 
keep the working area dry. 

Two spillways have been provided— 
one to handle normal flows up to 14,200 
cfs and the other to handle the addi- 
tional flow above this up to a total of 
28,400 cfs. The spillway for normal 
flows consists of an intake structure and 
a concrete-lined tunnel located on the 
right abutment a short distance up- 
stream from the crest of the dam. This 
spillway has an overflow section, one 
radial gate, and a tunnel of 18-ft diame- 
ter. It will discharge downstream from 
the dam and power plant near the out- 
let of the present diversion tunnel. 
The tunnel is designed to flow about 0.8 
full under maximum discharge. 


FIG. 3. Multipurpose Karadj Project is 
most ambitious so far undertaken by Ira- 
nian Government. It includes powerhouse 
and concrete dam 610 ft high. See No. 4 
on map, Fig. 1, and in Table I. 
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The emergency spillway, to pass adqdj. 
tional flows of 14,200 cfs, is also Jp. 
cated in the right abutment, just up- 
stream from the tunnel spillway. | 
consists of a gated concrete-crest struc. 
ture which discharges into a concrete. 
lined channel leading to a location 3 
short distance downstream from the 
right abutment of the dam. The spill- 
way crest is controlled by two radial 
gates which will be operated only when 
flows exceed the capacity of the tunnel 
spillway. 











Outlets through the dam are of suf. } 
ficient capacity to supply the needs for 
irrigation and domestic water when the 


power plant is not operating. Outlet 
pipes with intake elevations 164 ft 


above the stream bed and regulating | 
valves are designed to discharge 880 cfs 
These outlets will also be used to handle } 
the river discharge during the period re- 
quired to close the diversion tunnel. 


Three vertical-shaft units of 11,000 
kw each make up the 33,000-kw power 
plant which is located across the river 
channel at the toe of the dam. For each 
unit a separate penstock of 5.5-ft } 
diameter will be embedded in the dam, 





The switchyard, located on the roof 
of the powerhouse, consists of three 
transformer bays and one bay for the 
outgoing lines. A 115-kv transmis. 
sion line will be used for the initial 
phase of the project. A second stage 
of the power development entails con- 
struction of tunnels to take the dis- | 
charge from the upper powerhouse and 
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develop 754 ft of additional head. The 
tunnel outlet and the second power- 
house, of 60,000 kw, will be 8 miles 
downstream from the dam. 

One of the major benefits of the 
Karadj Project is to store water for 
domestic purposes. The water is di- 
verted downstream from the dam near 
Karadj into a steel pipe of 36-in. diame- 
ter and conveyed by gravity to the out- 
skirts of Tehran, where it is filtered and 
passed through regulating reservoirs 
to the distribution system of the city. 
All the pipelines and the distribution 
system have been constructed over the 
past few years and will soon be ready 
for operation. Until now this city of 
over a million population has had no 
modern water distribution system. 

There has been a shortage of power in 
Tehran for many years. The present 
90,000-kw installation is a steam plant 
using oil as fuel. Many factories are 
planning expansion which will require 
additional power. The whole power 
distribution system will have to be re- 
vamped. 

This project is a large undertaking, 
but the benefits to be derived from it 
will compensate for the capital outlay. 
The first stage, of 33,000 kw, will cost 
about $32,000,000 and is expected to be 
completed in 1958. To finish the proj- 
ect, the Iranian Government is seek- 
ing financial help from the Export- 
Import Bank of the United States. 

5. Karkheh Project. For more 
than three years the Karkeh Dam and 
canals have been under construction, 
and the dam was completed in the fall 
of 1954. The work, started under con- 
tract, was completed by the Iranian 
Government with its own forces. This 
project is on the Karkheh River about 
18 miles northwest of the city of Ahwaz 
in southern Iran. Designed by the Ir- 
rigation Corporation’s engineers, it 
includes a concrete diversion dam about 
20 ft high, with ten gates 15 X 19 ft, 
which stretch across the river for a 
distance of 615 ft. On the right bank 
there is a wing wall over 200 ft long. 
The water is to be diverted into two 
canals, one on each side of the river. 
That on the left is designed for a ca- 
pacity of 1,760 cfs to irrigate 160,000 
acres, and the smaller canal on the right 
has a capacity of 420 cfs for the irriga- 
tion of 38,000 acres. 

6. Doroodzan Project. For the 
past three years studies and planning 
for the Doroodzan Project have been in 
progress. Plans and specifications for 
the dam and powerhouse are ready for 
contract adjudication as soon as financ- 
ing can be arranged. 

The Doroodzan Dam site is on the 
Kor River, 42 miles north of Shiraz. 
This river flows into another of Iran’s 
salt lakes. Since ancient times, this 
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area has been cultivated intensively 
and at one time was the center of Iranian 
civilization. There are large areas of 
arable land which require irrigation. 
Six masonry diversion dams, built about 
500 years ago, and their irrigation sys- 
tems, are still in use. Grain, sugar 
beets and rice are the principal crops at 
present, and there is a sugar refining 
plant in the area. 

For the Doroodzan Project, it is 
proposed to build an earth dam 160 ft 
high to form a reservoir with 650,000 
acre-ft of storage capacity. Major 
quantities for the dam are 5,250,000 cu 
yd of impervious material and 800,000 
cu yd of rock fill, with 1,500,000 cu yd 
of impervious material in an upstream 
blanket extending 3,000 ft upstream. 
In addition, about 130,000 cu yd of 
sands, gravels, and crushed stone will 
be used for filters. At the dam site 
the river will be diverted through two 
tunnels of 23-ft diameter which will be 
used also to pass the flow of the exist- 
ing Soon Canal during construction. 
This canal extends down the right 
side of the river for 6 miles and then 
splits into two branches. One branch 
crosses the river through a siphon. 
The right-bank canal extends for an- 
other 18 miles. It is planned to extend 
the left-bank canal for a distance of 
54 miles, to below Persepolis. This 
left-bank canal picks up the dry- 
weather flow of the Main River, a trib- 
utary of the Kor. Estimated canal 
excavation is 8,800,000 cu yd, includ- 
ing the required distribution laterals. 


Projects under investigation 


There are several projects under 
active investigation for which final 
plans have not yet been completed. 
These include the Sefid-Roode, Karun 
River, Saveh, and Zarrineh-Roode Proj- 
ects. 

The proposed Sefid-Roode Project, 
No. 7 in Fig. 1 and Table I, is located 
on the Sefid-Roode River 50 miles up- 
stream from Resht on the Caspian Sea. 
The average yearly flow of the river 
at the project is 5,460 cfs. The pro- 
posed concrete dam is 318 ft high and 
contains 475,000 cu yd of concrete. 
The reservoir will have a capacity of 
1,500,000 acre-ft. Power generation 
in the first stage will be 10,000 kw, and 
in the second stage 20,000 kw. The 
project will supplement irrigation to 
150,000 acres of presently cultivated 
rice land and will provide irrigation 
water for 150,000 acres of additional 
land, according to preliminary reports. 

Most important of Iran’s rivers is the 
Karun, which has a drainage area of 
19,300 sq miles and flows into the Per- 
sian Gulf. A diversion dam on this 
river to divert water to the Khuzistan 
Plains is under study. Preliminary 


reconnaissance surveys have been made 
for a large storage reservoir on the up- 
per reaches of the river to provide for 
flood and irrigation storage. It is 
estimated that 1,250,000 acres of land 
can be irrigated from such storage, and 
that many more acres can be put under 
cultivation with drainage and lowering 
of the water table through flocd protec- 
tion. There have been several disas- 
trous floods in the Khuzistan Plains. 
The Karun is the most important in 
Iran for irrigation purposes (No. 8 in 
Fig. 1 and Table I). 

For some years it has been planned 
to build a storage dam at the site of 
an ancient rubble masonry dam at 
Saveh on the Gharachay River (No. 
9 in Fig. 1 and Table I). Diversion 
tunnels have been under construction 
for several years. However, because 
of troublesome foundation conditions, 
no conclusion on the design has been 
reached. The abutments are lime- 
stone with a river alluvium of sands 
and gravel 90 ft deep. Recently it 
has been proposed to build a rock-fill 
dam requiring 460,000 cu yd of rock 
fill, and rising about 230 ft above the 
present valley floor. Such a dam would 
provide 81,000 acre-ft of storage in the 
reservoir. 

Preliminary studies of the Zarrineh- 
Roode Project in northeastern Iran 
(No. 10 in Fig. 1) indicate that a stor- 
age reservoir on the Zarrineh-Roode 
River above Miyondaub would pro- 
vide sufficient irrigation water for the 
area. The Zarrineh-Roode is subject 
to wide fluctuations in discharge as 
it carries peak floods in the winter and 
has practically no flow during the 
summer months. 

Two other projects have received 
some preliminary investigation but 
are not now being actively investi- 
gated. The Lar Project, northwest of 
Tehran (No. 11 in Fig. 1) contemplates 
the construction of a concrete gravity 
dam in the Lar gorge with a 72,000-kw 
power installation. This dam would 
divert the flow through a tunnel to the 
Jajirud Valley, where another reservoir 
would be created by a rock-fill dam to 
provide an additional 72,000 kw of 
ultimate capacity. The diverted water 
would be used for irrigation above the 
plains of Tehran and in the Jajirud 
Valley. 

A similar project (No. 12 in Fig. 1) 
would divert the Taleghan River 
through a tunnel 4!/3 miles long to the 
plains above Kazvin for irrigation. 

During recent years, despite financial 
handicaps, studies for these various 
projects have progressed, and con- 
struction will be started as soon as 
financing can be arranged. The scope 
and extent of these projects is an indi- 
cation of Iranian enterprise. 
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Cia engineering as a profession is 


broad and well matured. It is the old- 
est engineering profession practiced and 
our Society is the oldest of the Founder 
Societies. As regards its breadth, con- 
sider that almost everything which is 
made by man and which stays in a fixed 
location has been to some degree the 
work of the civil engineer. His work 
differs from other branches of engineer- 
ing in that many of his projects are in- 
dividually large and are not duplicated. 
Each fits a particular situation—for 
example, a dam, a large bridge, a large 
building, a major highway location, or a 
harbor. These structures contrast with 
such other engineering projects as auto- 
mobiles, electric motors, chemicals, and 
the production of metals from ores. 

A broad general division between 
civil engineering and the other branches 
of engineering is that the other engineers 
are usually concerned with manufactur- 
ing and mass production, whereas civil 
engineers are not, except in special cases. 
One such special case was the participa- 
tion of civil engineers in the design of 
aircraft structures—a natural phenom- 
enon because of their training in stress 
analysis. 

Instead of dealing with mass produc- 
tion, the civil engineer most often deals 
directly with people, generally in their 
capacity as members of public bodies. 
Instead of working for a company, he is 
more often self-employed as designer or 
constructor—a factor which arises from 
the lack of duplication of his structures. 
He conforms to the limitations of and 
problems posed by environment. He 
does not make the environment in which 
he works. His work is a continual 
battle with Nature, which does not pro- 
vide transportation facilities and other 
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needs where, when, and as desired by the 
populace. Rather, Nature has created 
obstacles to such facilities. The job of 
the civil engineer is to overcome such 
obstacles by providing detours, working 
facilities, and living space around, 
through, over, under, or in them on an 
economical basis. 

Of course there are exceptions to the 
foregoing, but time is short and we must 
deal in generalities. Anyway, it seems 
a good idea to examine the forest before 
we inspect each tree in detail. This 
approach follows the pattern of develop- 
ment of a project because it is necessary 
to define first the criteria which are to 
control the design or construction of a 
large project, before the details of de- 
sign or construction are undertaken. 
If this is not done, the individual 
parts of the problem will not integrate 
smoothly into a useful, economical, 
and attractive finished project. 

Three stages— 
embryo, adolescent, adult 


The character of the results produced 
by civil engineers has been outlined 


roughly. Now let’s look at the civil 
engineers themselves, again from a 


broad viewpoint. I believe that they 
can be divided into a relatively few 
groups for purposes of this discussion: 
1. In the embryo stage the civil 
engineer is usually a student in college. 
He learns the character of civil engineer- 
ing; has his mental faculties exercised; 
acquires a habit of methodical approach 
and a historical knowledge of how some 
problems have been solved in the past. 
Equally important, he should learn in 
college how to live and work with his 
fellow men as individuals and as groups 
and also something about the organ- 


ization, financial, and tax problems of 
communities, states and countries. Let 
it be noted that college is not essential 
for such development. It provides only 
a quicker and easier way of acquiring 
knowledge. 

2. Immediately after college the 
civil engineer enters an adolescent stage, 
Here, under the guidance of elders who 
have already acquired experience, he 
begins to apply his methodical approach 
in the solution of practical problems. 
He learns perhaps for the first time, 
unless exceptionally well taught pre- 
viously, that a practicing civil engineer 
does not just select arbitrarily loads, 
forces and materials, perform mathe- 
matical gymnastics with a slide rule and 
present his quantitative answers. Un- 
like the problems in a test or final ex- 
amination in college, which are almost 
invariably formulated for him, his prob- 
lems in real life consist mainly in getting 
properly ready to use his theory or to 
begin construction. In other words, 
he now has to search out what is known, 
what is unknown, and relate these 
according to expected natural, mathe- 
matical, and human phenomena in a 
manner consistent with the desired end 
result. Only then is his problem formu- 
lated. The very last step in actual de- 
sign practice, that of mathematical cal- 
culation and making of drawings, is the 
one too often most emphasized in college. 
It happens also to be the one that is 
least important in separating the en- 
gineers from the technicians. Un- 
fortunately, colleges have been slow 
to teach construction methods. 

3. With his training completed and 
certain experience gained in practice, 
the civil engineer enters an adult stage. 
If he is to advance, he must continue 
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gn active acquisition of knowledge; 
learning rather than memorizing is to be 
emphasized. In general he may follow 
anv one of several fields: 


Teaching or research in 
the educational field 

Planning 

Design 

Construction 

Operation 

Management 


Each field has technical subdivisions in 
large variety and each offers opportuni- 
ties at a full range of levels. 


Civil engineering—a service 


In any one of the fields the young man 
should remember that civil engineering 
is a service and is not an end in itself. 
Actually, this is true of all professions— 
for example: law and medicine. One 
big differeace between the three is that 
the major roll of civil engineering has 
been to provide facilities for added de- 
velopment and to create new buildings 
in which to live and work and new ar- 
teries of travel from place to place. 
Law and medicine devote more time to 
correcting than to creating. 

We might examine briefly another 
characteristic of civil engineering as 
a career—a characteristic that has par- 
ticular significance at the present time. 

Civil engineering grew out of military 
engineering a long time ago—at a time 
when wars were waged largely with 
brute force and awkwardness. To- 
day diplomatic procedures, which still 
in most of the world are no better than 
before our nation was born, aided and 
abetted by a runaway technology, are 
absorbing too much of the efforts of 
other engineers. It is the civil engineers 
who follow after the battles to restore 
sanitary facilities, housing, transporta- 
tion and industrial plants. It cannot 
be said that the civil engineer is iso- 
lated from the awful potential of the 
modern gadgets of destruction, but at 
least he is primarily concerned with the 
accessories for peaceful living. 


Wide diversity of services 


The professional civil engineer per- 
forms his service by utilizing his special- 
ied experience and judgment in the 
solution of problems for others who do 
not possess the needed technical ability 
because they are in other lines of work. 
In carrying out his service, the civil en- 
gineer frequently becomes a representa- 
tive of his client and assumes respon- 
sibilities beyond the purely technical 
aspects. The proper exercise of such 
responsibility in each one of the general 
fields mentioned before is the hardest 
facility the civil engineer must acquire. 
It is the reason for codes and canons of 
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ethics, and it gives rise to much confu- 
sion as to an adequate definition of pro- 
fessional practice. 

I for one do not believe that any code 
or specification or law can outline in 
sufficient detail all the diverse services 
and responsibilities which a truly pro- 
fessional engineer must provide or under- 
take. 


Recognition based on ability 


Registration under a law will not 
cause you to be recognized as a profes- 
sional man any more than will the ac- 
quisition of a driver’s license. Legis- 
lation is regulatory rather than creative 
and in a measure provides a certain 
amount of protection. Neither will 
unionism, if that ever happens, enhance 
the professional reputation of civil en- 
gineers. Its logical result will be to de- 
grade rather than to upgrade. 

“By your deeds they shall know you” 
was never truer than for a civil engineer. 
If he discloses real ability, his opportu- 
nities are unlimited, his recognition for 
performing a truly professional service, 
the sufficiency of his income—above all, 
his satisfaction in a job well done—will 
follow automatically. 

I know there are those who do not 
share the views just expressed. Many 
embryo and adolescent engineers desire 
professional status and large salaries but 
aspire to clockwatching and security. 
I have never hired a young engineer who 
during an interview exhibited primary 
concern about guarantees of such items. 
I readily consider that a generation of 
getting things for nothing, in an environ- 
ment saturated with the idea that the 
world owes one a living, aids and abets 
loss of human dignity and dims the fun- 
damental but rigorous ideas about work 
and thrift. 

Nevertheless, I submit that the best 
way to acquire complete long-life secur- 
ity, with a minimum of work, is to 
arrange for a commitment to jail for 
life without possibility of pardon. 
Those who overemphasize a guaranty of 
security can have it. They are not and 
never will be engineers in the true pro- 
fessional sense. 

To the young man I would like 
to give the idea that if he does his job 
properly every civil engineer is a con- 
sultant. The individual client may 
differ, the degree of responsibility may 
vary over a wide range, but the funda- 
mental aspect of the service to be per- 
formed remains the same. 


A few definitions 


Let me leave with you some definitions 
contained in a publication of the Amer- 
ican Institute of Consulting Engineers, 
the membership of which consists largely 
of civil engineers: 


Engineering: the art of organizing 
and directing men, and controlling the 
forces and materials of nature, for the 
benefit, convenience, welfare, and use 
of the human race. 


A Professional Engineer : one whose 
business is the expert and judi- 
cious application of science and tech- 
nology to the solution of engineering 
problems. 


A Consulting Engineer: one who, 
through special training, broad experi- 
ence, proven ability, and professional 
integrity, brings to his client technical 
advice of the highest quality in the 
fields where he practices as an expert. 


Engineers: their services have ad- 
vanced the well-being of mankind; 
their talents have been devoted to the 
development of a richer and more en- 
during civilization. 

A Pledge: ‘I will not hencefor- 
ward suffer or pass, or be privy to the 
passing of, bad workmanship or faulty 
material in aught that concerns my 
works before men as an engineer, or 
in my dealings with my own soul be- 
fore my Maker.”’ 


Causes of failure 


Now, a word of caution and then I 
will cease to lecture. 

Dun and Bradstreet, after studying 
thousands of business failures in 1953 
have concluded that 90 percent re- 
sulted from humanerror. They classi- 
fied these human errors as caused by: 
lack of ability, 55 percent; lack of ex- 
perience, 45 percent. Furthermore, 
nearly 60 percent of all failures oc- 
curred during the first five years of the 
enterprise. Although I could find no 
similar study relating to individual 
civil engineers falling short of their 
desired goals, it seems reasonable to 
speculate that those same causes might 
be found to account for simiiar large 
percentages of individual failures. 

It would seem to be good business 
for the young civil engineer to study 
most diligently and to obtain as wide 
an experience as possible during his 
first five years after college, even at 
the expense of a modest financial 
sacrifice. Such expenditures will 
prove more fruitful than investments 
in various highly tooted bootstraps 
advertised by gold-brick artists as 
self-lifting. 


(This paper was originally presented by 
Mr. Timby before the Conditions of Practice 
Session at the ASCE Annual Convention 
in New York. This session was sponsored 
by the ASCE Committee on Junior Mem- 
bers and the Metropolitan Section’s Junior 
Branch, with Jewell M. Garretts, chairman 
of the Committee, and Eugene D. Jones, 
president of the Branch, presiding.) 
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FIG. 1. Storage in Lake Thomas A. 
Edison, reservoir impounded by Vermilion 
Valley Dam, will add 122 million kwhr to 
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Casal average annual production of Big Creek 
system and as much as 440 million kwhr 
in an extremely dry year. 
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Bice the overall cost of the Vermilion 
Project is more than $8,500,000, the 
question arises as to what justificatioy 
there is for such an expenditure. The 
drainage area controlled by the reser. 
voir is relatively small, and no add 
tional power-generating facilities are 
required in connection with this project 
—a part of Southern California Edison 
Company's Big Creek hydroelectric de- 
velopment in the High Sierra. 

To understand the reasons for the con- 
struction of the reservoir and the 
method of its operation, it is necessary 
to review briefly the hydroelectric de- 
velopments of the Southern California 
Edison Co. on the San Joaquin River. 

Last November, the 125,000 acre-ft 
reservoir formed by the Vermilion 
Valley Dam was dedicated as Lake 
Thomas A. Edison, in honor of the great 
pioneer in the electric power industry. 
The addition of the reservoir increases 
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the San Joaquin River basin storage con- | 
structed by the Southern California | 


Edison Company to 440,000 acre-ft, 
about equal to the 434,000 acre-ft of 


usable storage provided by the Bureau 


of Reclamation at Friant. 

Development of hydroelectric power 
on the San Joaquin River was contem- 
plated more than fifty years ago by John 
S. Eastwood and others, but the first 
actual construction work was begun in 
1911. Two powerhouses, Nos. | and 2, 
developing a total head of approxi- 
mately 3,900 ft, were constructed on 
Big Creek, a large tributary entering 
from the south. (See Figs. 1 and 2) 
At the same time, storage of 30,000 acre- 
ft above powerhouse No. 1 was provided 
by constructing the first stage of the 
three Huntington Lake dams. Some 
years later the dams were raised to pro- 
vide 88,000 acre-ft of storage. 

In the period from 1917-1929 the 
project was further developed by con- 
structing three additional power plants 
Nos. 2A, 3 and 8, and two additional 
storage reservoirs at Florence Lake and 


FIG. 2. Schematic profile of Big Creek- 
San Joaquin River development indicates 
interconnection of units to secure maxi- 
mum benefits to system as a whole. 
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Shaver Lake of 65,000 and 135,000 acre- 
ft capacity respectively. 

In 1925 the 13!/.-mile Ward Tunnel 
was completed to divert the headwaters 
of the South Fork of the San Joaquin 
into Huntington Lake. Pipeline and 
age tunnel conduits were also built to divert 
' Mono Creek, Bear Creek, and several 
smaller streams into the Ward Tunnel, 
thus increasing the water supply to the 
whole chain of power plants. The proj- 
ect on a whole was made economically 
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feasible by the fact that it was possible 

to tap the headwaters of these streams 
000, the at a high elevation and transfer them to 
‘ication | the relatively few locations where stor- 
re. The age could be developed. Without such 
1€ reser. storage, hydroelectric development in 
10 addi p 


ti central and southern California is not 
ae ae | economical because approximately 75 
> Project } percent of the stream flow comes in 


| — about four months of the year. Even 
a such a major stream as the San Joaquin 

River will, under natural conditions in 
nerd the late summer and fall, drop to a flow 
nd the 


of 150 cfs where it emerges from the 
eng 4 foothills into the Central Valley. 


“i “a The capacity of the Big Creek Proj- 
“ ine ect was further increased in 1948 by the 
wc addition of a fourth unit to powerhouse 
acre-ft 


5 No. 3 and by construction in 1951 of a 
rmilion 92,000-kw plant called Big Creek No. 4, 





Lake which utilizes the 420 ft of head remain- 
rn ing between the tailrace of powerhouse 
ustry, 


No. 3 and the backwater from the 
Wes Kerchkoff plant of the Pacific Gas and 


Be Con Electric Company, which in turn dis- 
ifornia charges into Friant Reservoir, con- 
cre-f, structed by the Bureau of Reclamation. 
eft of This brings the total operating capacity 
}ureal of the Edison Big Creek—San Joaquin 
system to 530,000 kw, and the total head 
po utilized by the company to just under 
ntem- §) 6000ft. The average annual output of 
’ John the present system without the Ver- 
> first milion Valley Reservoir is around 2.8 
wee xg billion kwhr, ranging from a maximum 
ind 2, of 3.9 to a minimum of 1.2 billion kwhr. 
vied It should be mentioned that the fore- 
d ba going average annual output figure is 
Hee based on the 30-year stream-flow record 
d 2) from 1905 to 1935, which is believed to 
panel represent the long-time sequence of wet 
-r and dry conditions on the San Joaquin 
Some 
pro- 


FIG. 3. In Vermilion Valley Dam,.on somewhat pervious 
the | ‘foundation, provisions tor ample drainage are important. 
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Upstream face of Vermilion Valley Dam, completed in October 1954, is powdered by 
first snowfall. Zoned type of earth structure, with impervious core and long upstream 
apron, was made necessary by character of foundation and available fill. 
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Clearing operation, called “‘high-balling,’’ involved use of ball of 8-ft 


diameter. 
tractors, rode part way up trunk. 


River. It is apparent from the varia- 
tion in kilowatt-hour production that 
the wide range in water supply makes it 
desirable to build up holdover, or so- 
called cyclic storage, from wet years into 
dry years not only to furnish additional 
kilowatt-hours but also to protect the 
peaking capacity of the plants. 

Prior to April 1953, long-time con- 
tracts with irrigation water users limited 
the company to 43,000 acre-ft of stor- 
age at the beginning of the runoff season 
and to a total of 288,000 acre-ft of stor- 
age at any time. The prime reason for 
the limitation in storage on the San 
Joaquin was the desire of a few water 
users to protect their appropriations of 
high flood flows. By 1938 most of these 
water rights had been acquired by the 
U. S. Bureau of Reclamation, and with 
the construction of Friant Reservoir, 
where the river leaves the foothills, it 
seemed likely that additional headwater 
storage might be advantageous to all 
water users. 

In April 1953, a joint agreement was 
reached between Edison, the Bureau of 
Reclamation, Miller and Lux, and the 
Associated Canal Companies which per- 
mitted additional storage in a reservoir 
to be constructed on Mono Creek sub- 
ject to certain limitations. The South- 
ern California Edison Company agreed, 
among other things, that a minimum of 
40,000 acre-ft of storage would be held 
for use in extremely dry years—esti- 
mated to occur about three times in a 
30-year period. 

Selection of the dam site on Mono 
Creek was determined by the physical 
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Even a large tree toppled when “high-ball,”” pulled by two 


fact that Vermilion Valley provided the 
only relatively flat area in the drainage 
basin where economical storage could 
be had. The site had been considered 
in the 1920’s but abandoned because 
diamond drilling showed that the gran- 
ite or basalt bedrock was covered with 
up to 250 ft of glacial debris. At that 
time the art of earth-dam construction 
had not advanced to a point where a 
structure of this type would be feasible 
with the available fill materials and type 
of foundation. In the 1940’s the prob- 
lem was restudied in the light of modern 
advances in earth moving and _ soil 
mechanics. 


New studies prove advantageous 


Much additional exploratory work 
was done by drilling, test pitting, and 
seismographic work. Designs were 
made for storage dams of various sizes 
from 20,000 to 180,000 acre-ft. Since 
the mean annual runoff of Mono Creek 
averages 114,000 acre-ft and varies from 
a minimum of 38,000 acre-ft to a maxi- 
mum of 194,000 acre-ft, it was evident 
that water would not be available to fill 
a very large reservoir after a drawdown 
to the bottom. It was also found that 
the cost of a small-capacity reservoir 
was unreasonably high per acre-foot. 

The studies indicated that a capacity 
of around 125,000 acre-ft was most eco- 
nomical considering that some annual 
storage was desirable to prevent the 
spills which occur every year at the di- 
versions of Mono and Bear Creeks, and 
also considering that the new reservoir 
would provide more economical space 


for holdover storage than any other site 
on the system. It is also ec nomical 
from the water conservation standpoint 
because at El. 7600 the annual loss from 
evaporation is only 43 percent of that at 
Friant Reservoir at El. 600. 

Spill that could be economically sal. 


uv 


vaged was found to average aboyt | 


25,000 acre-ft per year. This was made 
up of spill at three points—Mono Creek 
Diversion, Bear Creek Diversion, and 
Florence Lake Reservoir. It is trye 
that water cannot be transferred phys. 
cally from Bear Creek and Florence 
Lake to Vermilion Valley, but by stor. 
age of the high flows of Mono Creek in 
Lake Thomas A. Edison, water now 
spilled can be diverted from Florence 
Lake and Bear Creek into the other 
reservoirs of the system. 

The economical amount of water to 
be saved was found by routing stream 
flows predicted from snow surveys in 
late winter and spring through the vari. 
ous conduits, reservoirs, and power. 
houses. Usually several operating 
methods were examined. Inthis manner 
it was determined that the average 
annual addition to the kilowatt-hour 
production of the Big Creek System 
would amount to about 122 million kw- 
hr, and as much as 440 million kwhr in 
an extremely dry year. 

In addition to the value of the aver- 
age annual kilowatt-hour addition to the 
system output, a value had to be placed 
on holdover storage for use in extremely 
dry years. It was found that this could 
be done most certainly by studying the 
generating system of the Edison Com- 
pany as a whole, including steam gen- 
eration in the metropolitan area, and the 
company’s share of the Hoover Dam 
energy both under present conditions 
and again after the addition of the new 
reservoir. This is a complicated pro- 
cedure but generally consists of taking 
present and predicted load curves of the 
system and fitting into those curves, in 
the most economical manner, all the 
company’s generating plants. In this 
manner it was found that the addition 
of Lake Thomas A. Edison would be 
equivalent to adding approximately 
76,000 kw of new steam generation to 
the entire company system, in addition 
to the average annual production of 122 
million kwhr. 

At present-day prices, the additional 
steam capacity might be expected to 
cost about $11,000,000, so it is appar- 
ent that the expenditure for the Ver- 
milion Dam and Reservoir was well 
justified. The finding that the project 
was economically feasible, and the agree- 
ment with the water users on the method 
of operating the reservoir, then pef- 
mitted the engineers to take up the 
equally difficult problems of designing 
and constructing the dam. 
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Dam design and construction 


Since the dam was to be founded 
largely on deep glacial moraines and 
elacio-fluvial material, and since ma- 
terial in the glacial debris near the dam 
site is relatively coarse, a zoned type of 
dam was selected. An impervious core 
and an apron extend upstream from the 
dam to increase the length of the path of 
percolation through the foundation. 

To obtain the best economy in the 
design of any earth-fill dam, it is desir- 
able to use whatever suitable native ma- 
terials are available. In the case of 
Vermilion, the fine materials necessary 
for watertightness were found fairly 
close to the surface. Such materials 
were underlain by coarse sand and fine 
gravel. Extensive laboratory tests be- 
fore construction showed that in general 
the tightest material for core use was 
obtained by mixing the top 18 in. of 
silty sand and soil with from 1 to 4 ft of 
relatively porous sand and_ gravel. 
Such material was found generally in 
meadows and flats one to two miles up- 
stream from the dam in the reservoir 
area. 

Construction operations were ar- 
ranged so that the maximum amount of 
mixing and moisture conditioning took 
place in the borrow areas. Pervious 
material was found in great abundance 
in sand and gravel alluvial deposits 
within the reservoir area. 

Another major consideration in the 
design of an earth dam on a more or less 
pervious foundation is to provide ample 
drainage in such a way as to preclude all 
risk of piping or sliding. In the Ver- 
milion Dam this was accomplished in 
three ways (Fig. 3): 

1. By providing a highly pervious 
zone of sand and gravel downstream 
from the core. 

2. By providing a reverse filter toe- 
drain, consisting of washed sand, gravel, 
and cobbles. This toe drain extends 
the ful] length of the dam and is set well 
down under the downstream toe. 

3. By providing an extensive system 
of gravel-packed wells which drain into 
the toe-drain system. These wells 
have depths of from 30 to 80 ft, and are 
arranged to relieve any possible hydro- 
static pressures in the deep foundations 
of the dam. They were carefully de- 
veloped by surging and pumping. 

The Bechtel Corporation was engaged 
to design and construct the dam, and 
some of the best consulting engineers 
available were retained. Among the 


Impervious material loaded in borrow area 
by push-cat (at top) and by Sierra Loader 
(center), is placed in impervious core 
above old Mono Creek stream bed (bottom). 
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Concrete service spillway (looking upstream) is provided with control gate 
structure, in middle distance. 


consultants were Dr. Karl Terzaghi, 
Hon. M. ASCE, Donald W. Taylor, 
A.M. ASCE, Dr. Ian Campbell, and 
Julian Hinds, M. ASCE. 

Construction work on the job began 
in May 1953 and continued until No- 
vember of that year, when the project 
had to be shut down because of the 
normal heavy snow at that high eleva- 
tion. Work was resumed in April 1954 
and the dam was dedicated October 19, 
1954. 

All dirt-moving operations were con- 
ducted by Bechtel Corp., on a 9-hour, 
two-shift basis working 6 days a week. 
Mechanics were put on a three-shift 
schedule in order to be available during 
all operations and to perform major 
servicing during the 4!/>-hour shutdown 
between the end of the night shift at 
1:00 a.m. and the start of the day shift 
at 5:30 a.m. 

Comparatively shallow cuts were 
made in the borrow areas to utilize the 
fine surface layers for impervious core 
and blanket. The underlying pervious 


sands and gravels were limited only by 
depth to ground water or strata of fine 
sand and silts. 

Two Sierra Loaders were purchased as 
the best type of equipment for loading 
out the impervious material. Drawn 
by a tractor, with all controls handled 
from the tractor by a single operator, a 
loader was found to be capable of exca- 
vating along a vertical face up to 5 ft 
in depth and by means of a 48-in. elevat- 
ing belt conveyor, loading out a 20- 
cu yd DW-20 scraper unit in about one 
minute. Particularly important was 
the fact that the vertical cut fed onto 
the belt afforded a considerable degree 
of blending of the material in the initial 
loading. The scrapers, in this instance, 
were used only as hauling units. 

In the pervious sections of the borrow 
areas, the DW 20’s were generally 
loaded as scrapers with the help of one 
or two pushers, depending on the type 
and compaction of the pit material. 
Production was comparable to the Sierra 
Loader but involved more and harder 


Outlet works in Vermilion Valley Dam is controlled by micro-wave radio trom 


Big Creek Powerhouse No. 1. 





















wear on the scraper and tractor equip. | 
ment. Operations naturally varied dy. 
ing the season. At times, both shovels 
and dump trucks were used for borrow. | 
pitexcavation. Insuch cases, the shovels 
were spotted in areas where embedded 
boulders in the gravel deposits inter. 
fered with the other types of loading, 
The trucks were also used occasionally 
as hauling units from the Sierra Loaders 

During the peak production month of ' 
September, slightly over 600,000 cu yd 
of compacted embankment was placed 
in the dam and blanket area. This was 
at a time when both shovels were ayajl. 
able for borrow-pit operations. Equip. 
ment used strictly for borrow-bit exca- 
vation and hauling during this period 
included a Manitowoc No. 3500 and a 
Northwest No. 80 shovel, eight Ken. 
worth dump trucks, two Sierra Loaders, 
an average of fifteen DW-20 scraper 
units, and four International TD 24's 
used as pushers. 

Embankment placing followed con- 
ventional procedure. The 6- to Sin, 
layers of material were disked and 
bladed to get the required amount of 
blending of moisture and material. As 
most of the embankment was placed by 
DW 20’s, a minimum amount of bull- 
dozer spreading was required. As far 
as practicable, water was added at the 
borrow pits by 5,000-gal water wagons 
or a semi-portable sprinkling system set 
up near available water. Additional 
water was added on the fill as required 
to secure maximum density. 

Three 50-ton, rubber-tired articu- 
lated-wheel compactors were used for 
all embankment compaction. Two of 
these compactors, by the use of a re- 
cently designed gooseneck coupling, 
were powered by DW-21 tractor units. 
This combination resulted in greater 
maneuverability and pulling power over 
the conventional four-wheel _ tractor 
units, especially for the first passes over 
soft material. 

For Bechtel, the Vermilion Project 
was under the general supervision of 
John R. Kiely, M. ASCE, Vice Presi- 
dent. M. L. Dickinson, M. ASCE, 
Project Manager, was in charge of all 
design work, and K. O. Taylor was Gen- 
eral Superintendent in charge of field 
construction. 

For Edison, the project was under the 
general supervision of W. L. Chadwick, 
M. ASCE, Vice President. T. M. Leps, 
A.M. ASCE, Chief Civil Engineer, and 
O. N. Kulberg, Chief Construction Engi- 
neer, coordinated the design and con- 
struction, and H. A. Barber was Resi- 
dent Engineer in the field. 

(This article was originally presented by 
Mr. Spencer as a paper before a Power Ditt- 
sion session presided over by Henry V. 
Lutge, Chairman of the Division’s Executive 
Committee at the ASCE San Diego Conven- 
tion.) 
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California’s roadside vegetation 


For many years the State of California 
has carried out control of roadside 
vegetation for the principal purpose of 
reducing fire hazards to adjoining graz- 
ing lands. In recent years this work 
has been further increased to cover the 
control of vegetation around various 
safety devices and road signs. 

Until recent years this vegetation 
control has required the repetition of 
work from year to year with little 
carry-over of the results from the pre- 
vious work. To improve the type of 
control, the state has utilized various 
types of materials as they have been 
placed on the market and has improved 
the results over the years by the use of 
new materials. 

The original method used to control 
the vegetation was spraying with diesel 
oil followed by burning, a method which 
was not entirely effective and which re- 
quired repetition each year. This 
method also was considered a fire haz- 
ard since it was not always possible to 
carry out the burning operations at the 
proper time on account of the varying 
climatic conditions found in this state, 
where rainfall varies from 5 to 70 in. per 
year and where the season is of varied 
length, with some spring and summer 
rains. 

To overcome the disadvantage of the 
diesel oil and burning method, the first 
chemical used extensively was sodium 
chlorate. This material readily forms a 
solution when 1 Ib is combined with 1 gal 
of water. The solution is then sprayed 
on the roadsides. This method does 
develop a certain amount of steriliza- 
tion of the soil with the result that the 
first application of 1/; gal per sq yd can 
be reduced when additional applications 
are needed as conditions dictate. This 
material is hazardous to use because, 
when combined with vegetable matter, 
it produces a cellulose which is ex- 
plosive and has been known to ignite 
spontaneously. It also requires careful 
handling to avoid injury to operators. 
One of the principal advantages of 
sodium chlorate is that it is effective in 
controlling weeds and grass without 
harm to trees and heavy shrubs. 
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R. D. KINSEY, M. ASCE, Assistant District Engineer 
S. EVANS, District Landscape Engi 


District IV, California Division of Highways, San Francisco, Calif. 


killed with chemicals 


To avoid the hazards of sodium 
chlorate, a product combining sodium 
chlorate with borates was placed on the 
market. This product, because of the 
fire retarding characteristics of the bor- 
ates, greatly reduced the fire hazard of 
the sodium chlorate. These chemicals 
must be applied on the ground surface, a 
condition requiring a considerable clean- 
up of the area prior to application, and in 
many cases requiring the further refine- 
ment of washing in the solution to make 
it reach the roots. 

A recently developed compound, 
chloropheny] dimethylurea, called ‘‘Tel- 
var W,” which has just been placed on 
the market, has been used extensively 
this past season along the highways in 
the San Francisco Bay area. This 
material has several outstanding ad- 
vantages in that it is not hazardous 
from the standpoint of fire or harmful to 
the personnel applying it, and it can be 
applied regardless of ground conditions. 
It is applied in a solution composed of 13 
Ib to 50 gal of water, spread over one 
roadside mile 4 ft wide, as compared to 
the 350 lb of sodium chlorate and 350 
gal of water required under the former 
method. Thus there is a considerable 
saving in cost due to the saving in time 
required to spread the material. 

The use of the new material this first 
season appears to warrant its continued 
use for further testing since the type of 
kill appears to be considerably above 
our previous experience. At present, 
however, we have no definite experience 
as to the effective life of the material 
and its selective toxicity; that is, it 
may present hazards to certain trees 
and shrubs adjoining the treated strip. 

Our soil sterilants are applied with 
both tank trucks and tree spravers. 
Since agitation is necessary during 
mixing, the application equipment used 
must be capable of providing it. 
Sodium chlorate, being readily soluble, 
requires much less agitation than Telvar 
W, which is not soluble and requires 
vigorous agitation to maintain a uni- 
form mixture. The material is gener- 
ally applied at a pressure of approxi- 
mately 40 psi; a high pressure is not 





desirable as it would produce fogging 
and resulting wind drifting. 

The material is spread on the road- 
sides by use of a T-bar on the end of a 
6-ft length of pipe equipped with a 
quick shutoff valve. The T-bar is 
equipped with 80-deg fan spray tips. 
This equipment, in the form of lever 
arms, is supported by an arrangement of 
pulleys and ropes so that the spray 
operator can maneuver it from the truck 
seat while the vehicle is in motion. 
Sodium chlorate is spread at the rate of 
350 gal per mile and at a speed of 3 to 5 
miles per hour on a uniform fire control 
strip 4 ft wide. Telvar W is spread at 
the rate of 50 gal of solution per mile on 
the fire strip at a speed of 10 miles per 
hour. At locations where obstructions 
are present, the speed naturally must be 


Spreading truck used by State of Cali- 
fornia in San Francisco area for roadside 
weed control has 1,000-gal capacity and is 
equipped with agitator. Note that spray 
is delivered from T-bar on end of 6-ft pipe, 
which can be maneuvered by operator. 





Roadside on a state highway in Marin 
County, California, following application 
of “Telvar W.”’ 
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reduced to approximately 5 miles per 
hour. 

In applying these materials, careful 
consideration must be given to climatic 
conditions and to coordination of the 


application with seasonal rainfall. It 
is important that the material be ap- 
plied so as to take advantage of the 
lighter rainfalls of the season to help 
carry it into the soil, but extreme cau- 
tion should be exercised so that the 
material will not be applied in seasons 
when heavy rainfall will carry it below 
the root zones. Where rainfall is light, 
this refinement is not so important. 


From the limited experience we have 
had up to the present time, it appears 
that Telvar W is retained in the upper 
part of the ground surface in sufficient 
quantity to attack the later germination 
of dormant seeds. Only time will de- 
termine what can definitely be expected 
in regard to its retarded action. 

With the material being applied in 
the early winter or rainy season, it has 
generally not been necessary to provide 
for an advance clean-up of the area to 
be treated, since the winter season 
generally will destroy the weeds of the 
previous season by weathering action. 


There may be occasional locations where 
the nature of the dry weeds may fy 
such as to make a cle2i-up necessary 
If the weed growth is heavy, it wouig 
be desirable to remove it before apply. 
ing the soil sterilant, since the appli. 
cation will then be more readily ayaj. 
able to the new weed growth at the 
ground surface. 

Our experience indicates that the cost 
in place of this new material is about 
the same as that of sodium chlorate 
The true cost of placing Telvar W can. 
not be evaluated until we have had 
more experience with its use. 
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Final end moments for single-span beams 


LEONARD O. HOPKINS, Sr., M. ASCE, Structural Engineer, Nashville, Tenn. 


A: accurate and rather simple solution 
for determining the final end moments 
for a single-span beam, for any com- 
bination of distribution factors and 
carryover factors, utilizes a variable co- 
efficient which is a function of the prod- 
uct of these four factors. The method 
can be best explained by considering the 
general example shown in Fig. 1. 

The following terms are used: 


Knowns: 

Mra = fixed-end moment at 4 

Mre = fixed-end moment at B ae. 
d4 = moment distribution factor AB 
dg = moment distribution factor BA 
Ca = carryover factor AB 

Ce = carryover factor BA 

Na = dac A 

Ne = dg CB 


Unknowns: 


Ma, = final end moment at 4 

My, = final end moment at z 

G = coefficient to be determined 
Mra = total moment at A 

Mrez = total moment at B 


A common form for setting up computa- 
tions to determine the total moment at 
each end of the beam is shown in Fig. 1. 
Following this form, the final moment at 
A, for example, can be computed as, 
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Ma = Mra(l = da) i (1) 


Mra = (Mra t+ MreNe) X 
(1 + NaNep + Na?Np? + 


Na®Ng* + Na"Np"). .(2) 


Letting the second term be called C, 
Ma = C(Mra + MreNzp)(1 — da).(3) 


The coefficient C, it is noted, is equal to 
1.0 plus the summation to the mth power 
of the products of the distribution fac- 
tors and the carryover factors used at 
each end of the beam. C may also be 


1.0 


expressed as C = a 
P eS ta a 


. (4) 


This equation can be inserted in Eq. 3, 
which gives a resulting formula for the 
final moment at A, as 


(Mra + MrsNe)(1 — da) ... 


ee ) 


M,= 
. 1.0 — NaNp 


Similarly, the final end moment at B is 


_ (Mrs + MraNa)(1 — ds) 


5) ; 
fs 10 —- NaNs 





. (6) 


Example illustrates method 


Mra = 12.0 ft-kips 

da = 0.70 

CA = 0.60 

Na = 0.70 X 0.60 = 0.42 
Mrs = 16.0 ft-kips 

dg = 0.40 

















ce = 0.50 
Ns = 0.40 X 0.50 = 0.20 
Na X Np = 0.084 
Mra = 
(12.0 + 16.0 X 0.20)(1 — 0.70) _ 
1.0 — 0.084 : 
15.2 X 0.30 ‘ 
————— = 4.9782 ft-kins 
0.916 4.9782 ft-kips 
Mere = 
(16.0 + 12.0 X 0.42)(1 — 0.40) _ 
1.0 — 0.084 4 
21.04 6 , 
= —_ = 13.782 ft-kips 
0.916 
4 da, Xca=Ny—> <—Na=dpxcp tm 
4" | 
Pai Senge 
MrsNe MraNa 
MraNaNeg MreNaNe 
MreNaNp? MraNa?Np 
MraNa?N 3? MresNa2Np 
MreNa?Np' ns MraNaiNe’ 
Mra Na3N 2B MreNa 3N,° 
; ee. etc. ae 
== Mra = = Mrs 
FIG. 1. Computations for determining 


total moment at each end of beam are set 
up in a common form. 
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THE READERS WRITE 





The world’s great rivers 


To THE Ep1Tor: In the December issue 
of CIVIL ENGINEERING, page 31, mention is 
made of the discharges of rivers, taken 
from a fascinating book, Earth’s Grandest 
Rivers, by Ferdinand C. Lane. This book 
is really very interesting, but the data on 
discharges are acknowledged by Mr. Lane 
to be inaccurate, and for many rivers they 
are missing. 

Using recent data available to me, and 
by integration of runoffs from parts of 
drainage areas, after making various re- 
ductions and adjustments, I have found the 
values for average annual flow of the large 
rivers of the world to be as follows: 


No. RIVER FLow, IN CFS 
1 Amazon . 4,070,000 
2 Congo : 1,375,000 
3 Yangtse Kiang... . 1,147,000 
4 Ganges with Brahmaputra. . 868 ,000 
> Parand . eek ee ' 750,000 
6 Mississippi .. . Se ti 642,000 
7 Yenissei . : ‘ ' 615,000 
8 Mekong... ‘ 559,000 
S tee... s : 547,000 

10 St. Lawrence. . ge : 534,000 

11 Orinoco . . ‘ 495,000 

12 Irrawaddy mo ‘ P 473 ,000 

a oe. . meg & : 442,000 

14 Niger . ei Gn a Te 7 425,000 

15 Amur . , ; ko gS 388 ,000 

16 Volga. . aes oe 283 ,000 

17 Magdalena i % wt 265,000 

18 Mackenzie ; ‘ 251,000 

19 Columbia . Sed war due gate fa 240,000 


Dr. STEPONAS KOLUPAILA 
Dept. of Civil Eng. 
Univ. of Notre Dame 
Notre Dame, Ind. 


Surge-tank equation 
corrected 


To THE Epitor: I appreciate the fine 
editing and careful redrawing of the 
figures for my article, ‘Simplified Com- 
putation of Surge-Tank Action,” in the 
February issue, p. 63. Unfortunately, an 
error has been slipped into the basic Eq. 5, 
p. 64. The last quantity, +1, should have 
been included under the radical 


sign. 
The correct form of Eq. 5 is 
Hy = N + Mat (1 — ¢f 2%. +1 
MAt? 


This error is obvious, but may be con- 
fusing to some who want to use this equa- 
tion in computations for surge tanks. 

HAROLD TULTS 

Asst. Hydraulic Engineer 

Pioneer Service & Eng. Co. 
Chicago, Ill. 
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American engineering education—how good is it? 


To THE Epitor: Mr. Volse’s impres- 
sions of the standards of engineering edu- 
cation in France (November 1954 issue, p. 
65) bring out the deficiencies in engineer- 
ing education in America as well as in other 
countries. 

The foundation for the “solid mathe- 
matical background”’ of French engineers 
is laid in their secondary schools. It is at 
this level that American standards could 
be raised by increasing the number of high 
school years by one or two. This extra 
time would also provide greater opportu- 
nities for the study of non-technical sub- 
jects. 

One of the most important impressions 
visiting Australian professors and lectur- 
ers bring back from America is the low 
standard of undergraduate courses in 
American universities. An Australian 
professor of mathematics who spent a se- 
mester at a Pacific Coast university and a 
semester at a Southern university said 
that in America the standard is designed 
to meet the requirements of the average 
student, whereas in Australia the stand- 
ard is set for the honor student. 

It is almost universally admitted by the 
above mentioned critics that American 
postgraduate schools are of a high stand- 
ard, and provide adequate facilities for 
advanced training in engineering. 


In Australia a number of technical col- 
leges train engineers over a period of five 
years by offering mainly evening courses, 
and grant diplomas. Degree courses, of 
a high standard, are offered at most Aus- 
tralian universities. The emphasis is on 
fundamental subjects rather than on ap- 
plications. Practising engineers are in- 
vited to lecture on their specialized fields, 
and third-year students are expected to do 
six months of practical work. Despite 
their limited resources and facilities, Aus- 
tralian universities attempt a considerable 
amount of research work. 

Of perhaps greater importance to Amer- 
ican engineers than a higher standard in 
mathematics is a broader training in the 
humanities, which will enable them to 
understand the problems of the countries 
to which they are sent by various inter- 
national agencies or by their own govern- 
ment. 

The enormous amount of research work 
coming out of American universities is 
proof that there is not much wrong with 
the present standards of engineering edu- 
cation. 


Z. J. Buzo, M. ASCE 
Consulting Engineer 
Armidale, New South 
Wales, Australia 


Non-destructive highway testing again used 


To THE EpiTor: Experiments simi- 
lar to those described in the January 
issue in the News Brief item entitled 
“Dynamic Road-Testing Method Demon- 
strated”’ (p. 80), have been made and pub- 
lished by the undersigned. The references 
are: 

1. Discussion of the paper, ‘‘The Ap- 
plication of Geophysical Methods to 
Grading and Other Highway Construction 
Problems,” by E. R. Shepard, Proceedings 
of the 16th Annual Meeting of the High- 
way Research Board, Nov. 1936, Vol. 16, 
pp. 288-293. 

2. Discussion of the paper, “Stresses on 
Concrete Pavement Slabs,’ by M. G. 
Spangler and F. L. Lightburn, Proceed- 
ings of the 17th Annual Meeting of the 
Highway Research Board, Dec. 1937, 
Vol. 17, pp. 230-233. 

3. “Highway Investigations by Means 
of Induced Vibrations,’’ Engineering Ex- 
periment Station, Bulletin No. 49, The 
Pennsylvania State College, Vol. 33, Oct. 
1939. 


4. “Geophysical Study of Soil Dy- 
namics,’’ Transactions of American In- 
stitute of Mining and Metallurgical Engi- 
neers, Geophysics, Vol. 138, 1940, pp. 
326-344. 

In all cases, a two-mass mechanical os- 
cillator excited sinusoidal vibrations, and 
seismic pick-ups in combination with an 
oscillograph recorded the induced deflec- 
tions of the highway. Propagation wave 
velocity in the pavement, modulus of elas- 
ticity, and stresses could be determined 
from these records. The instrumentation 
used in these investigations was developed 
in this country. A similar system was ap- 
plied in 1933 by the “DEGEBO”’ in 
Germany. 

It is gratifying indeed that this non- 
destructive testing method has been used 
again with satisfactory results. 


R. K. BERNHARD, M. ASCE 
Prof., Eng. Mechanics, 
Rutgers University 
New Brunswick, N.J. 
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Should design be based on ultimate strength? 


To THE Epitor: The article by Robert 
L. Ketter and Bruno Thiirlimann, ‘Can 
Design Be Based on Ultimate Strength?” 
in the January issue, was an extremely in- 
teresting and well presented compilation 
of information on the subject of ultimate 
strength ‘‘analysis’’ and design. The 
writer believes, however, that a further 
examination of their examples will show 
that ordinary construction may profit 
little by the ultimate strength theory be- 
yond the 20-percent stress increase for 
negative moments which is now present 
in the AISC code. 

It is interesting to compare designs on 
the authors’ two-span beam example 
with the concentrated loads placed in 
their much more usual positions at the 
center of each 20-ft span. Elastic anal- 
ysis results in a negative moment of 
188 ft-kips at the center support. 


= 188 x 12 = 94. An 


24 


ISWF55 is 

required [AISC 15(a) (3)] 

Using the authors’ ultimate strength 
derivations for this case: 

1.88 X 50 X 120 X 120 


1.14 X 33 X 360 
An 18WF60 is required. 


S:= 100. 


The required beam weights are now just 
the reverse of the authors’ case—in 
the favor of present design methods. In 
further consideration of problems of this 
type it should be noted that deflection 
is often the controlling feature of continu- 
ous beam selection, as in highway bridges 
with continuous stringers and depth limited 
for clearance. 


It is even more interesting to compare 
designs on the authors’ rigid-frame ex- 
ample. The writer analyzed the given 
frame by customary elastic methods, 
and his design was based on a close ob- 
servance of the present AISC specification. 
This resulted in a permissible design using 
a 12WF27 for both beam and columns— 
identical with the authors’ proposed ulti- 
mate strength solution. The elastic ap- 
proach requires investigation of the rigid- 
frame joint—especially if a uniform factor 
of safety is to be achieved. But it is to 
be noted that the ultimate strength ap- 
proach assumes that the joint can remain 
relatively rigid under full plastic moment 
—a most difficult thing to achieve under 
usual framing and architectural clearance 
conditions. 

The fabrication of connections which 
are capable of sustaining assumed mo- 
ments is the little-mentioned weak link of 
ultimate strength analysis. There has 
been considerable research indicating 
that much care must be taken in evaluat 
ing moment vs rotation capacity of 
structural-steel rigid-frame joints. . (See 
“Design and Research for Welded Struc- 
tures,” by LaMotte Grover, ASCE Pro- 
ceedings Separate No. 343, Nov. 1953, 
pp. 343-17, and the writer’s discussion of 
same, Sept. 1954). However it should be 
mentioned that there is little if any avail- 
able research on this subject with respect 
to reinforced-concrete rigid-frame joints 
constructed according to some of the 
ordinary reinforcement splicing practices. 


NorRMAN B. Jones, J.M. ASCE 
Structural Engineer 
Whittier, Calif. 


Factor-of-safety concept needs clarification 


To THE Epiror: The article, ‘‘Can 
Design be Based on Ultimate Strength?” 
in the January 1955 issue, by Robert 
Ketter and Bruno Thiirlimann is most 
welcome. It is a good thing to remind 
the practicing engineer that a simpler, 
safer, and more economical design method 
is available. How long will the inertia 
of the profession force us to waste both 
the client’s money and our own time—and 
to create inferior structures to boot? 

There is one consideration that could 
have been brought out more clearly in an 
article as basic as this. That is the con- 
cept of the factor of safety. Dead loads 
can be computed exactly; live loads have 
to be guessed. Dead loads will be as lo- 
cated by, and of the magnitude prescribed 
by our drawings—but almost anything 
can happen as far as live loads are con- 
cerned, Just think of a grand piano being 
dropped on a floor designed for 40 psf, or 
the common tendency of all crane op- 
erators to try to pick up everything and 
anything they can get a hold on. 

Applying a factor of safety of 1.88 or 
2.5, or anything any code prescribes, to 
dead load allows for our inability to com- 


64 (Vol. p. 168) 


pute more exactly. In all modesty, unless 
we displace the decimal point, we should be 
able to do better. But the same factor of 
safety applied against the grand piano or 
the crane operator might be catastrophic. 
Applying a factor of safety for total 
load—and this happens when operating 
with ‘‘allowable stresses’’—is quite mean- 
ingless. For example: two _ structures 
are designed for a so-called factor of safety 
of 1.88 for total load. The first carries a 
75-percent live load and a 25-percent 
dead load. The real factor of safety for 
overloading by live load is (188 — 25)- 
/75 = 2.17. The second structure carries 
a 25-percent live load and a 75-percent 
dead load. The real factor of safety for 
overloading by live load is (188 — 75)- 
/25 = 4.52. That is, the second struc- 
ture is more than twice as safe as the first. 
Design based on ultimate strength will 
automatically correct this anomaly, be- 
cause the load factor of safety will be 

different for dead load and live load. 
Frep. P. WIESINGER, A.M. ASCE 
Project Engr., Paul Rogers 
and Associates 

Chicago, Ill. 


Does bulb-end pile 
become end-bearing? 


To THE EpiTor: In the December 1954 
issue, there is an interesting article by 
J. H. Thornley, M. ASCE, on the use of 
compressed concrete pedestal piles jp. 
stalled under the New York City Building 
Code providing for non-end-bearing piles of 
60-ton capacity each. 

The question arises as to whether or 
not a bulb-end pile does practically become 
an end-bearing pile. In that event, jn. 
formation taken from the article would 
tend to show that the 30-in.-dia bulb ends 
would transmit approximately 12 tons per 
sq ft to the soil if the piles were loaded to 
60 tons. This unit pressure on the soil 
appears to be extremely excessive, con- 
sidering that even though the soil is com- 
pacted under pressure, the benefit gained 
from compaction would soon be dissipated, 

Also, the likelihood of obtaining a con- 
centric bulb under the pile is questioned 
While the photos in the article reveal uni- 
formly good results, there are many who 
have seen photographs of exposed bulb-end 
piles with the bulbs eccentric and the 
shafts quite constricted and not uniform. 

There seems to be no positive way to 
ascertain the true condition of this type of 
pile without testing each one. 


BERNARD F. Locrart, M. ASCE 
Washington, D.C. Civil Engineer 


Some misunderstandings as 
to non-end-bearing piles 


To THE EpirTor: I have read the letter 
from Bernard F. Locroft commenting on 
my article on the Corlears Hook founda- 
tions in the December 1954 issue. Mr, 
Locroft seems to have a most unusual 
viewpoint as to the basis of the bearing 
values developed by special foundations 
in general and by non-end-bearing piles in 
particular. If piles of all types carried no 
more load than could be developed by sur- 
face spread footings having an area equal 
to the point sections of the piles, an ex- 
tremely large percentage of non-end-bear- 
ing pile jobs would totally fail to support 
the structures founded on them. I know 
of no modern code or departmental spe- 
cification—whether city, state or federal— 
or any recent book such as the massive 
work on Pile Foundations by Robert D. 
Chellis, M. ASCE (McGraw-Hill, 1951), 
which even considers rating the bearing 
value of a driven pile on the basis of end 
dimensions and surface soil values. 

In order for a pier, caisson, or pile of 
any type to settle under load, there must 
be a rearrangement of the soil particles 
to make way for the downward move- 
ment of the bearing member. This move- 
ment may be preceded by consolidation 
where the soil is such that water can be 
driven out under an increase in pressure. 
Where the bearing member is a pile which 
has been driven into the soil, that soil 
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will have been compacted by the operation 
of driving and the soil readjustment will 
have been still further inhibited. 

Other elements increase the bearing 
yalue of a pile as compared with that of a 
spread footing. One of these elements is 
friction on the shaft of the pile. Where 
the concrete is driven into the soil by 
means of high pressure and impact, as in 
the case of the compressed concrete pile, 
the friction developed between pile and 
soil is likely to produce a very substantial 
potential bearing value. The idea of 
measuring the bearing value of the bulb by 
assuming the pedestal to act as would a 
spread footing of equal area, at the ground 
surface, certainly would not occur to any- 
one familiar with the operation of driving 
pedestal piles. The idea behind this type 
of pile is that a sandy soil of medium bear- 
ing value may be changed into one of very 
high bearing value by consolidating and 
compacting it with driven pedestals. 

Getting away from theories, however, 
the unanswerable argument in this case 
lies in the pile tests which showed a 100- 
percent overload. This is not a case based 
on a single test but on a dozen tests scat- 
tered over a large site. Under twice the 
proposed loading, that is to say, under a 
pile load of 120 tons—not 60 tons—the 
settlements did not, in a single test, even 
approach the permissible limit. 


Mr. Locroft makes the strange state- 
ment that ‘‘the benefit gained from com- 
paction (of the soil) would soon be dissi- 
pated.’”’ “Compaction” of a sandy soil 
arises from the rearrangement of the soil 
particles. Occasionally, in the case of 
finely divided soils such as inorganic silts, 
consolidation, not compaction, may be 
subject to a time lag because it takes time 
to permit the water to seep away through 
the small spaces between soil particles. 
Outside of cases where the pile bearing 
was developed in a clay soil, we have never 
known of a foundation settlement trace- 
able to the breaking down of a false soil- 
water pressure. I think it can be stated as 
a universal rule that outside of clay soil 
bearings, all piles increase in bearing 
value with time. 

Mr. Locroft points out the possible lack 
of concentricity of the pedestal and the 
pile shaft. If the pedestal is formed by 
pressure transmitted axially through the 
shaft, then the pedestal will be and should 
be in the position and of the shape to re- 
sist this forming pressure. Any other 
shape would be less efficient in resisting 
the load which will be transmitted to it 
axially by the shaft. 

J. H. THorniey, M. ASCE 
President, Western 
Foundation Corporation 
New York, N.Y. 


"Slope distribution” or “moment distribution’? 


To THE EpiTor: In his article, ‘‘Con- 
tinuous Beams Analyzed by Slope Incre- 
ments,”’ in the December 1954 issue (p. 66), 
Prof. F. A. Wallace demonstrates a 
method of simultaneous moment and slope 
distribution. This procedure, however, in- 
troduces unnecessary complications. It is 
elementary knowledge of beam theory 
that any change in slope produces a change 
in end moment and. vice versa. There- 
fore, any moment “distribution” at a 
joint, obtained by ‘‘releasing’’ that joint, 
will produce changes in slope. 

The writer fails to see how the author’s 
cumbersome method of simultaneous dis- 
distribution of slopes and moments helps 
to clarify the physical picture. If ‘‘slope 
distribution” is thought to be preferable to 
“moment distribution,”” the former can 
easily be accomplished by the following 
procedure without a concurrent moment 
distribution : 

1. Assume all joints hinged; the struc- 


ture then becomes a series of simply sup- 
ported beams. 

2. Determine the end slopes of all these 
simple beams. 

3. Actually, all slopes at a joint must 
be equal; therefore, distribute the slope 
unbalances at each joint in proportion to 
the inverse stiffness factors L/I. 

4. Carry over slopes to the far ends of 
all members; the carry-over factor equals 
minus one-half. Repeat the procedure 
until all joints are balanced. 

5. Then use the slope deflection equa- 
tions to obtain all end moments from the 
slopes. 

This method involves the same amount 
of work as does moment distribution, plus 
the additional Step 5. 

If the author intended his method to be 
used for the primary purpose of obtaining 
slopes, this can easily be accomplished 
through the Hardy Cross method. It 
does not require the solution of simul- 





TABLE |. Computations for slope deflections 

3 b Cc d e 
k=1/L 0.5 2.0 30 2.67 
FEM —50 +120 —20 +75 —25 —80 —20 0 
Final moment M -—59 +102 —102 +19.5 —19.7 —26 +25.6 
4M = M — FEM =9; =164 —§2.1 —55.5 +5.3 +54 +45.6 
4MnL/3EI = AMn/3k -6 -12.1 —13.7 —9.25 +0.57 +6.0 +5.7 
AMjsL/6EI = AMs/6k -6 -3.0 —4.62  -6.85 +3.02 +0.3 0 
Final slope 6 0 =o 9.08 —2.40 -2.45 +5.7 45.7 
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taneous equations, as the author stated. 

If a moment M is applied to the near end 
of a simply supported beam, the slope at 
the near end is ML/3EI, at the far end 
ML/6EI. If 6, denotes the slope at the end 
of a simply supported beam due to trans- 
verse loads, the slope @ at the support of a 
continuous beam is given by 


6= 0, + M,L/3EI — M,L/6EI 


where M,, and M; are the moments at the 
near and far ends of the beam, respec- 
tively. These moments are made up of 
fixed-end moments, FEM, and moment 
changes, AM. Hence 


6 = 0, + FEM,L/3EI — FEM,L/6EI + 
AM,L/8EI — AM,L/6EI 


The first three terms of the right-hand side 
add up to zero, for the fixed-end moments 
are defined as the moments which prevent 
any change in slope due to transverse 
loads. The slope at any continuous sup- 
port is therefore given by 


6 = AM,L/3EI — AM,L/6EI 


where AM, = M, — FEM,, and AM; = 
M; — FEM;. The author’s illustrative ex- 
ample (Fig. 2) is used in the computations 
given in Table I. 

The stiffness factors k and fixed-end 
moments FEM are taken from the au- 
thor’s Fig. 2. The final moments M are 
obtained by the usual moment distribution 
procedure. The final slopes, @, are ob- 
tained by subtraction of the two preceding 
lines. This last line provides a check on 
the entire moment distribution which, un- 
fortunately, was lost in the author’s pro- 
cedure. 

Haro.p G. Lorscu, A. M. ASCE 
Asst. Prof. of Civil Eng. 
The City College of N. Y. 
New York, N. Y. 


Aluminum cross arms 
on aluminum towers 


To THE EpitTor: The otherwise excel- 
lent paper by W. G. Huber, M. ASCE, en- 
titled ‘‘Kemano-Kitimat Transmission 
Line Built to Resist Heavy Ice and Wind 
Loads,” in the January issue, is misleading 
as regards the aluminum towers. The ar- 
ticle is in error in respect of the line draw- 
ing and photograph captioned as Fig. 2. 
The box-girder cross-arms for the alumi- 
num towers were designed and fabricated 
in aluminum, not in steel. 

F. L. Lawton, M. ASCE 
Chief Engineer, Power Dept. 
Aluminum Laboratories Ltd. 
Montreal, Canada 


Editor’s Note: The drawings were mis- 
labeled through no fault of Mr. Huber. An 
excellent article on the details of the basic 
conception, design, and erection of the alumi- 
num towers for the Alcan Nechako-Kemano- 
Kitimat Development, of which Mr. Lawton 
is a joint author, was printed in the Novem- 
ber issue of The Engineering Journal, pub- 
lished by the Engineering Institute of Canada. 
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The San Diego Section set out to do a 
superlative job of entertaining the ASCE 
Convention held in San Diego the week of 
February 7, and that it did. In fact the 
only complaint heard among the 1,000 
members, guests, and students gathered 
for the week-long technical and _ social 
program was that all too soon it would be 
necessary to leave Southern California’s 
balmy (75-deg) temperature and head back 
to the Arctic reality of February in other 
parts of the country. 

Robert kK. Fogg headed the Convention 
committee, whose conduct and organiza- 
tion of every detail of the program has been 
universally remarked. Especially com- 
mended was the speed and efficiency of 
the bus service that taxied members back 
and forth between the headquarters hotel 
and beautiful Balboa Park, where some of 
the events were held. 


President Glidden Speaks 


At the Wednesday morning Welcome 
Session, visitors were greeted by Section 
President William J. Bobisch, Vice-Mayor 


San Diego Section Host to Memorable Society Convention 


Charles B. Wincote, and James A. Rob. 
bins, chairman of the San Diego County 
Board of Supervisors. In an address en- 
titled “‘Employment Conditions and Lead- 
President William Roy Glidden 
discussed the “‘perennial’’ problem of the 


ership,”’ 


disparity of engineers’ earnings ‘‘compared 
with the earnings of others in employment 
requiring much less 
knowledge.” 


preparation and 
He pointed out that, ‘‘When 
any group in our social order secures a 
specific advantage in the matter of com- 
pensation in any form (unless a corre- 
sponding increase in productivity results), 
the gains are at the expense of the balance 
of the general public.”’ 

No other professional engineering so- 
ciety, Mr. Glidden said, ‘‘has been as alert 
as ASCE to the problem [collective bar- 
gaining] or has expended so much con- 
structive effort in the guidance and pro- 
tection of its members.’’ He summed up 
the Society’s stand on collective bargaining 
which he defined as a ‘‘Declaration of the 
Three Freedoms 
ployees.”’ 


for Professional Em- 
These ‘‘Freedoms”’ are: 


Executive Secretary and Mrs. Carey (top photo) admire the silver bowl, a gift from the 
Board of Direction, presented to them at the Wednesday Membership Luncheon. Middle 
view shows Rear Admiral John R. Perry, Chief of the Bureau of Yards and Docks, giving the 


featured address at the Friday Award Luncheon. 
Wednesday luncheon (lower left) are Mrs. Walter Huber: 


Pictured at the head table at the 
Maj. Gen. Samuel D. Sturgis, 


Jr., Chief of Engineers and principal speaker; Secretary Carey; and Mercel J. Shelton, 


ASCE Director for District 11. 


In lower right photo Comdr. C. W. Capwell exchanges 


greetings with San Diego Section President W. J. Bobisch (left) and Convention Chairman 
Robert K. Fogg, who filled the two jobs Commander Capwell himself had when the Society 


had its last Convention in San Diego in 1941. 
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“7. Freedom to form and administer 


independent bargaining units. 

“2 Freedom from association with a 
bargaining unit which includes non-pro- 
fessionals 

“2 Freedom to employment uncondi- 
tioned by membership in a_ bargaining 


unit.”” 
Mead Prize Awarded 


Another feature of the Wednesday morn- 
ing session was the award of the Daniel W. 
Mead Prize for Juniors to Alfred E. 
Waters, II, J.M. ASCE, of Los Angeles. 
Dean Francis M. Dawson, member of the 
Board of Direction, conducted the cere- 


mony. 
General Sturgis’ Address 


In a talk on ‘‘The Role of the Engineer 
in the Federal Government,” that high- 
lighted the Wednesday Membership 
Luncheon, Maj. Gen. Samuel D. Sturgis, 
M. ASCE, Chief of Engineers, emphasized 
the difficulty of attracting young engineers 
to the Corps as a career. ‘‘In spite of the 
greater-than-ever need for competent 
engineers, the government is steadily los- 
ing ground in its struggle to compete for 
the services of the professional engineer,”’ 
he said. He added that, ‘‘Unless some- 
thing is done to meet the government’s 
problem, America is surely heading for an 
unacceptable decrease in its relative se- 
curity and a serious, if net mortal, im- 
pairment of its economic advancement.”’ 

To prove his point, General Sturgis said 
that recently at Thule he discovered that 
his project engineer, ‘‘a lieutenant-colonel 
in charge of building this $250,000,000 
Arctic air fortress entailing the solution of 
the most complex engineering and con- 
struction problems, was receiving con- 
siderably less pay than the table waiters 
working in the contractor’s mess.”’ 


Secretary Carey Honored 


Of special interest at the Membership 
















Past-Presidents of the Society attending the Convention with their wives pose with the 
present President and the Executive Secretary and their wives. They are (in usual order) 
Past-President and Mrs. Walter Huber, Past-President and Mrs. Daniel V. Terrell; Presi- 
dent and Mrs. William R. Glidden; Executive Secretary and Mrs. William N. Carey; Past- 
President and Mrs. Carlton S. Proctor; and Past-President and Mrs. J. C. Stevens. 


Luncheon was the presentation of a plaque said that “the day of engineering with an 
to Executive Secretary Carey, who is re- eye toward maintenance is rapidly ap- 
tiring in May, and of a silver bowl (the proaching.”” He added, “It will affect 
gift of the Board of Direction) to Mr. and each of you, although you may be em- 
Mrs. Carey. President Glidden referred ployed strictly in design or construction. 
to Mr. Carey as ‘‘unanointed leader of The constructor who perfects his tech- 
the Society, who has earned a plaque here- niques to minimize the deteriorating effects 
tofore reserved for Presidents on the com- of the elements will not go hungry for 
pletion of their service.” Mr. Glidden also work. Certainly, paths would be beaten 
spoke feelingly of the ‘‘charm and tact to the door of the designer who could come 
that have characterized Mrs. Carey’s up with a maintenance-free facility.” 
contributions to Secretary Carey’s out- Admiral Perry’s talk is abstracted else- 
standing success and to the Society’s where in the issue. 


interests.” 


Student Prizes Awarded 


Giving its name to the Award Luncheon 


Admiral Perry Speaks 


Against the impressive background of was the ceremony of presenting prizes to 
the great San Diego Naval Base, Rear winners in the student paper contest, an 
Admiral John R. Perry’s talk on ‘‘The annual feature of the Pacific Southwest 
Engineer and the Navy’’—featured at the Student Conference. Winners out of a 
Friday Award Luncheon—took on special field of twelve, carefully culled by their 
meaning. Admiral Perry, who is chief of Chapters in preliminary contests, were 
the Navy Bureau of Yards and Docks, Thomas E. Difloe, of the University of 
emphasized that ‘‘maintaining our Navy Arizona, who received first prize for his 
shore establishment is our big job,’’ and paper on the ‘‘Mississippi-Atchafalya Di- 


Shot taken at the Award Luncheon (lower left) shows Section Presi- Tingley, of the University of New Mexico, stands behind Mr. Lock- 
dent and Mrs. W. J. Bobisch; Admiral John 8. Perry; and ASCE Vice- wood. In right-hand view President Glidden presents the Daniel 
President Mason Lockwood, who is about to present first prize in W. Mead Prize for Junior Members to Alfred E. Waters, II, of Los 
the student paper contest to Thomas Difloe, of the University of Angeles. Dean Francis M. Dawson, member of the Board of 
Arizona (standing, right foreground). Second prize winner, Douglas _Directicn, is at the right. 
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Interesting reunion 
group at the Conven- 
tion shows ASCE Di- 
rector Thomas C. 
Shedd (seated, cen- 
ter) with some of his 
former students at the 
University of Illinois, 
where he is professor 
of structural engi- 
neering. At Professor 
Shedd’s right is Dean 
Harold E. Wessman, 
of the University of 


Washington College ot Engineering, and at his left William H. Wisely, Associate Secre- 
tary of ASCE. Standing are W. J. Bobisch, Newlin D. Morgan, Jr., Ernest Hartmann, 
Maurice Quade, and Harold T. Larsen. 








Elmer J. Maggi (standing), of the Arizona Section, addresses the Local Section Conference 


that drew representatives from all the Western states during the San Diego Convention for 
enthusiastic discussion of many phases of Society operation at the local level. 


’ 


version Problem,’ and Douglas Tingley, 
of the University of New Mexico, who was 
awarded second prize. Noel Adkins, of 
San Diego State College, was student M.C 


Compelling Technical Program 


Possibly the cardinal interest of the 
meeting was the cardinal interest of the 
region—water. In the lobby of the head- 
quarters hotel and wherever else engineers 
gathered, there was talk of underground 
water, surface water, and ‘‘sky water.” 

In a very effective Hydraulics Division 
presentation, Irvin M. Ingerson, A.M. 
ASCE, principal hydraulic engineer, Cali- 
fornia Department of Public Works, spoke 
without notes on ‘‘Measurement of Quan- 
tity and Salinity of Outflow from Sacra- 
mento-San Joaquin Delta.’’ Supple- 
menting his talk was a movie film of boat 
equipment for measuring salinity in the 
Sacramentc-San Joaquin Valley. Mr. 
Ingerson declared that the average cur- 
rent meter is ‘“‘no good,”’ though the fixed 
flow meter may be used for flows of from 
1 to 8 ft per sec. On the job in question 
the boat carrying the flow meter was mov- 
ing forward with a speed that was meas- 
ured and correlated to the flow-meter 
measurement, all controlled from transit 
stations on shore and ship-to-shore radio 
communication. 

Exceptional interest was shown in ses- 
sions of the Engineering Mechanics Divi- 
sion, the Soil Mechanics Division, and the 
Surveying and Mapping Division The 
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high point of the Surveying and Mapping 
program was a film and discussion of the 
Univac machine, a fabulous electronic cal- 
culating device, which held the audience 
spellbound until well after half past five. 
Extremely popular, also, was the Sanitary 
Engineering Division program dealing 
with radioactive fallout and other prob- 
lems of contamination breath-taking in 
their implication. Perhaps the high point 
of this session was Conrad Straub’s paper 
dealing with sanitary engineering problems 
involved in handling radioactive waste. 
Mr. Straub is chairman of the Division’s 
Committee on Sanitary Engineering As- 
pects of Nuclear Energy. 

The high concentration of technical 
papers was not at the expense of profes- 
sional subjects. Hitting its stride, the 
recently formed Committee on Conditions 
of Practice sponsored popular sessions on 
engineering education and col!ective bar- 
gaining in its relationship to the engineer. 
A paper on engineering education by 
Harvey Banks, a member of the Society’s 
Special Joint Task Committee on Engi- 
neering Education, recommending a five- 
year course for engineers, received much 
favorable comment. A dissenting opinion 
was expressed by Harold Wessman, dean 
of the University of Washington College of 
Engineering, who favors a four-year course 
plus graduate work. In an informal dis- 
cussion Dean Wessman told the Conven- 
tion that the average engineering teacher 
is a good teacher and that his salary is 
sadly out of'scale. Branding the condition 





a ‘‘disgrace to the profession,’ Deai Wess. 
man urged the Society to help the situa. 
tion. In his suggested five-year course, 
Mr. Banks would eliminate shop and 
practice courses and place more emphasis 
on scientific textbook courses. 


Wide Press Coverage 


Since San Diego is a major Naval base, 
words on defense 
more than passing attention. 
sonnel were numerous at the addresses of 
both General Sturgis and Admiral Perry, 
The papers dealing with problems of local 
and state concern also received wide at- 
tention. The press, which had been well 
alerted to the Convention by an energetic 
publicity committee, headed by Elwood 
A. Lawrence, gave the program extremely 
Both daily newspapers, 


preparation received 


Navy per- 


generous space 
the Union and Tribune, ran appreciative 
editorials on civil engineering, and a busi- 
ness-legal daily, the Transcript, devoted 
much of its front-page space to many of 
the papers. Radio and TV, too, were fre- 
quent and enthusiastic in their reports. 


Engineering Wonders of Area 


With enthusiasm for engineering run- 
ning high, the Section announced its 
Seven Engineering Wonders: Palomar 
Observatory; the All-American Canal of 
Valley; Mission Bay Park, 
under development; Cabrillo Freeway; 
the Encina power plant of the San Diego 
Gas and Electric Company; El Capitan 
Dam; and San Diego Aqueduct. 


Imperial 


Convention Smoothly Run 


Two phases of a national Convention 
that sometimes run into minor difficulties 
are registration and the conduct of sight- 
seeing tours and other social events. At 
San Diego both were smoothly handled. 
The registration chairman was Richard 
S. Holmgren. Philip W. Helsley headed 
up the entertainment committee, and Mrs. 
Robert K. Fogg, Ladies’ Activities. 


Variety of Trips Offered 


The San Diego area has so many points 
of attraction that visitors were hard put 
to it to make choices. Inspection trips 
had been arranged to the Encina Steam 
Plant at:Carlsbad, Calif., an aircraft car- 
rier in the harbor, a demonstration at the 
casting yard of the Southwest Structural 
Concrete Corporation, and the Scripps 
Institute of Oceanography at La_ Jolla. 
The wind-up Friday evening saw a ficet of 
busses off to Tijuana across the border. 


Two-Day Local Section Conference 


Also of interest was the unusually well 
attended and stimulating two-day Local 
Section Conference, where one could find 
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Colorado talking to Sacramento and 
Arizona to Montana, telling each other 
what they do and don’t do to make their 
branches of a great Society effective in the 
capillary areas. There seemed to be a 
definite trend toward recognizing the 
luncheon meeting as the best of all meeting 


devices. In the more densely populated 





areas, telephone teams are organized to 
supplement meeting notices. Other talk 
centered about the methods adopted of 
keeping the Student Chapters in closer 
contact with the Sections. Particularly ef- 
fective was the talk on public relations by 
J. Byron Barber, president of the Spokane 
Section. 


Actions of ASCE Board of Direction Briefed 


Actions taken by the ASCE Board of 
Direction at its San Diego meeting, Feb- 
ruary 13 and 14, are abstracted below. 


Districts and Zones 


There being no requests from any Local 
Sections for changes in the boundaries of 
Districts and Zones, the Board took no 
action. However, the Committee on Dis- 
tricts and Zones submitted a statistical 
tabulation showing an encouraging pic- 
ture of the changes in distribution of vot- 
ing membership in the Districts and Zones. 
The tabulation will be printed in a later 
issue for the information of interested 
members. 


APO Members 


A change in the By-laws was received 
for first reading which, if approved at the 
next (St. Louis) meeting of the Board, 
would permit APO addressees and others 
in similar circumstances to remain assigned 
to their respective Local Sections and Dis- 
tricts, at the option of the member in- 
volved. 


More Money to Local Sections Approved 


Effective for the current fiscal year, the 
Board amended the By-laws to provide 
for the payment to Local Sections of a 
sum not to exceed $50, plus a sum not to 
exceed $50 for each Subsection or Branch 
of a Local Section, plus a sum not to exceed 
$25 for each Student Chapter and Branch 
Chapter within the jurisdiction of the 
Section, plus an amount based on the dues- 
paying membership of each Section. 


Joint Committee on Spillway Capacities 


Approval was given to the creation of 
a joint ASCE-AWWA committee for the 
study of the hydraulic capacity of spill- 
ways, and the capacity of channels down- 
stream from spillways. The recommen- 
dation originated with a joint committee 
headed by Julian Hinds. 


Program Committee Appointed 


On recommendation of the .executive 
committee of the Committee on Condi- 
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tions of Practice, the Board appointed a 
Society Committee on Session Programs. 
The purpose of this committee is to co- 
operate with Local Sections and regional 
councils in the development of technical 
and professional programs for regional 
conferences and national conventions. 
Its personnel consists of Finley Laverty 
(chairman), California, term ending Oc- 
tober 1955; Lawrence B. Feagin, Missouri, 
term ending October 1955; I. W. Santry, 
Texas, term ending October 1956; R. A. 
Hill, California, term ending October 1956; 
R. A. Marr, Virginia, term ending October 
1957; Fred H. Rhoades, Jr., Washington, 
without term; Norman R. Moore, Mis- 
sissippi, without term; Charles W. Yoder, 
Wisconsin, without term; and John F. 
Tribble, Alabama, without term. 


Civil Service 


After considering identical resolutions 
from several Local Sections favoring a re- 
turn to the former ‘‘P”’ classifications for 
professional employees, and after con- 
sidering a report of an investigation from 
Vice-President Frank L. Weaver, the 
Board decided that representation to the 
Civil Service Commission would be un- 
likely to be productive. The report will 
be published in April Crvm ENGINEERING. 


Admission of Associate to EJC A pproved 


The Board approved the admission of 
the American Institute of Industrial En- 
gineers to Engineers Joint Council as an 
associate. 


Committee on Engineering Education to 


Meet 


A meeting of the Society’s Committee 
on Engineering Education with ASCE rep- 
resentatives on Engineers Council for Pro- 
fessional Development (ECPD) was ap- 
proved. It is scheduled for August in 
Milwaukee. 


Sanitary Engineering Specialty Board 


The Board considered a report of the 
Joint Committee for the Advancement of 
Sanitary Engineering, which was accom- 
panied by proposed articles of incorpora- 
tion for the proposed creation of “A San- 





itary Engineering Specialty Board.’’ The 
purpose of such a Board would be the cer- 
tification of qualified sanitary engineers. 
The report concluded with the following 
three recommendations: 

1. Approve the proposals of the Joint 
Committee for the Advancement of San- 
itary Engineering discussed herein and 
record ASCE support of the certification 
of sanitary engineers. 

2. Approve a loan in the amount of 
$7,500 to the proposed Intersociety Board 
to finance the initial steps of certification. 

3. Agree to provide office space in the 
Engineering Societies Building and _ pri- 
mary office equipment—desk, typewriter, 
table, chairs and files, without charge. 

The Board received the report and ac- 
companying material for study. It in- 
structed the Executive Secretary to invite 
additional material from proponents of the 
plan and to invite a spokesman from the 
Committee for the Advancement of San- 
itary Engineering to appear before the 
Board of Direction at its June 1955 (St. 
Louis) meeting. The Board also author- 
ized the appointment of a Special Task 
Committee to study the proposal; to con- 
fer with the attorney for the Society on 
the matter; and to report to the Board of 
Direction at its June meeting giving par- 
ticular attention to the three recommen- 
dations quoted above. 

The Board of Direction instructed the 
Executive Secretary to express to the 
Joint Committee for Advancement of San- 
itary Engineering its appreciation of the 
important and extensive work done on this 
subject, and the desire of the Board of Di- 
rection to work out a satisfactory solution 
to the problem in an across-the-table dis- 
cussion. 


Hastings Resolution 


The Board proposed a memorial reso- 
lution honoring the memory of Past- 
President Edgar M. Hastings who died on 
November 24, 1954. 


Engineering Societies Center Building 


The Board considered the report of the 
Special Committee of Five Presidents, 
which recommended that Pittsburgh be 
selected as the location of the proposed 
Engineering Societies Center Building. 
The report stated that the recommen- 
dation was ‘‘based on the lowest capital 
cost and lowest annual expenditure’”’ if 
built in Pittsburgh. The Board of Di- 
rection considered this recommendation to 
be ‘‘qualified’’ and voted to request the 
Committee of Five Presidents, with the 
assistance of an appropriate staff represent- 
ative from each of the five Societies con- 
cerned, to restudy the problem considering 
all factors involved and to make a subse- 
quent recommendation which would not 
be qualified. 
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Meeting in San Diego during the ASCE Convention is the Society's special highway com- 
mittee assigned to study the requirements of President Eisenhower's road program. Reading 
clockwise around the table are ASCE Past-President Carlton S. Proctor, chairman (at 


head of table at right); 


former Vice-President George W. Burpee, of New York; 


Harmer Davis, director of the Institute of Transportation and Traffic Engineering at the 
University of California, Berkeley; Joseph H. Ehlers, ASCE Field Representative; Don P. 
Reynolds, assistant to the Secretary of ASCE; Ralph A. Tudor, of San Francisco, former 
Undersecretary of the Interior; former Vice-President Edmund Friedman, of Miami; and 
ASCE President W. Roy Glidden, assistant chief engineer of the Virginia Department of 
Highways and ex-officio member of the committee. 





ESL Annual Report Summarizes Space Needs 


Current interest in a¢quiring a new 
Engineering Societies Building has made 
the consideration of space needs important, 
according to the annual report of the 
Director of the Engineering 
Library. The Library Board had already 
started to study the space requirements of 
the library when a request was’ received 
from the United Enigiteering Trustees, 
Inc., to investigate the possibility of re- 
ducing the Library’s requirement to 
10,000 sq ft in a new building. In response 
to this request, a committee made an ex- 
tensive study of the matter and prepared a 
report which was unanimously approved 
by the Library Board, and transmitted to 
UET. 

The findings of the report are believed 
to be of long-range importance to the 
Founder Societies, UET, and the library. 


Societies 


Some main points of the report were: 

1. In new quarters specifically designed 
for library use, the space now used for the 
library reading room, offices, and _ staff 
workspace might be reduced. 

2. Despite this possible saving, the 
collection of books and periodicals would 
have to be reduced 68 percent if only 10,000 
sq ft were available 

3. The cost of microfilming 68 percent 
of the collection would be prohibitive 
about a million and a half dollars, in addi- 
tion to which operating costs would be 
increased. 

4. Special space-saving equipment of 
the drawer and hinged-shelf type is ex- 
pensive, unsatisfactory, definite 
safety hazard. 


and a 
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5. Cooperative facilities for 
library books are available in only a few 


storage 
areas in the United States. Even where 
available, it would be impracticable to 
store 68 percent of the collection at a dis- 
tance from the Library. 

6. If 68 percent of the books in the 
present collection were to be discarded, the 
library no longer would be outstanding. 
No longer would it be a primary source of 
information and service for the profession. 
Other engineering libraries would then 
surpass it in size, but none have the collec- 
the 
trained and experienced staff required to 


tion, organized information, and 
give service to the engineering profession 
equal to that now provided by the ESL. 

7. The Committee could see no non- 
destructive means of housing the ESL in 
10,090 sq ft. 

8. The Committee concluded that in 
view of the value of the library's outstand- 
ing collection and its services to the engi- 
neering profession, space should be pro- 
vided for the present collection and serv- 
ices, and for growth. It was estimated 
that up to 1980, about 26,600 sq ft would 
be required. 

Overall use of the library increased dur- 
ing 1953-1954. There was a great increase 
in orders for bibliographies because of the 
issuance of a new “‘Bibliography on Filing 
Classification, and Indexing Systems for 
Engineering Offices and Libraries.’’ The 
number of books borrowed drepped sharply 
because of the Library Board’s action last 
year discontinuing the lending of periodi- 


cals. A change in the closing time from 


10 p.m. to 9 p.m. has apparentl, 
venienced few engineers using th 


incon. 
reading 


room. 
During the year 16,817 visitors were 
served, and 21,278 non-visitors. Answers 


were provided to 9,349 teiephone inquiries 
and to 4,786 written inquiries. Other 
services included 127 paid searches and 
translation of 260,335 words. Staff activi. 
ties also included the preparation of re. 
views of books valued at $3,700 for the 
benefit of the four Founder Societies, the 
Engineering Institute of Canada, and the 
Engineering Index. 


J. Waldo Smith Hydraulic 
Fellowship Offered Again 


Availability of another $1,000 award 
for a student engaging in one academic 
year of full-time graduate study in hy- 
draulics is announced by the ASCE Com- 





mittee for the J. Waldo Smith Hydraulic | 


Fellowship. Applications should be routed 
through the institution at which the re- 
search will be undertaken. 
neering faculty at the institution will co- 


The engi- 


operate in the administration of the fellow- 
ship, and will receive up to $400 for equip- 
ment. 

Applicants should be less than 30 years 
old and either an Associate or (preferably) 
a Junior Member of ASCE. The recipient 
cannot accept other appointments or part- 
time jobs during the academic year. Other 
conditions of administering the fellowship 
are given in the current ASCE Official 
Register. It will be noted that the project 
proposed should be in the field of experi- 
mental, as distinguished from purely theo- 
retical, hydraulics, with the purpose of de- 
veloping a better understanding of fluid 
flow. A complete comprehensive report 
of the research undertaken must be sent 
to the Executive Secretary of ASCE before 
August 31, 1956. 

Applications should be submitted to 
Hunter Rouse, Chairman, J. Waldo Smith 
Hydraulic Fellowship Committee, State 
University of Iowa, Iowa City, Iowa, be- 
fore May 1, 1955. They should include 
three copies of asummary of theapplicant’s 
training, experience, and personal data, 
with a recent photograph and cutline of 
his proposed research project; three copies 
of a letter from the department head ap- 
praising the applicant’s qualifications for 
the project; one transcript of his aca- 
demic record; anda letter from the dean or 
similar officer certifying that the applicant 
is eligible for full-time graduate study and 
that the. proposed project has adminis- 
trative approval. 
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New England Council of 
Sections to Meet in March 


The Connecticut Section will be host to 
the second regional conference of the New 
England Council of Sections, to be held at 
the Statler Hotel, Harford, Conn., Satur- 
day, March 26. In conjunction with this 
regional conference, the Society is planning 
a two-day Local Section Conference at the 
Statler for March 24 and 25. Invited dele- 
gates from throughout the Northeast will 
attend the Local Section Conference, the 
first ever scheduled independent of a 
Society Convention. 

Registration for the meeting of the New 
England Council is set for 9 a.m. in the 
ballroom foyer. There will be no registra- 
tion fee for Student Chapter members; 
to all others the fee will be $1.25. Tickets 
for the luncheon ($2.50) and dinner ($4.00) 
may be purchased at the time of registra- 
tion. If all three tickets are purchased at 
the same time a ‘‘package’’ price of $7.50 
is offered. The luncheon meeting will be 
addressed by President Glidden, and the 
dinner meeting will be addressed by Presi- 
dent Glidden, and the dinner meeting by 
Carleton F. Sharpe, city manager of Hart- 


ford. Both are scheduled for the Statler’s 
Buffalo Room—the luncheon at 12:30 


p.m. and dinner at 5:30. The ladies’ pro- 
gram will start with a Get-Acquainted 
Hour in the ballroom foyer at 10 a.m. 
and go on from there. 

The technical program will include a 
session on the Greenwich-Killingly Ex- 
pressway, beginning at 10 a.m.; a session 
on “Pollution Abatement in New Eng- 
land,” beginning at 2 p.m.; and a session 
on “Community Planning in New Eng- 
land,” beginning at 3:15 p.m. All will be 
in the Hartford Room. 

Reservations for lunch and _ dinner 
should be forwarded to Earl R. Howard, 
President, New England Council, ASCE, 
115 Broad Street, Hartford, Conn., to 
reach him not later than March 15. For 
those wishing to stay overnight, reserva- 
tions should be made directly with the 
Statler. 


Column Research Council 


Attention is called to several inaccura- 
cies in the item, ‘(Column Research to 
Yield Safer, Cheaper Structures,” in the 
January issue (page 67). The Council 
has its headquarters at 101 Park Avenue 
(Room 407), New York 17, N.Y., and not 
at the Fritz Engineering Laboratory, 
Lehigh University, which is the head- 
quarters of the secretary, Robert L. 
Ketter. The reference to ‘Fritz Engi- 
neering Laboratory” in the caption for the 
photo should be omitted, as the investiga- 
tion of column strength is being carried out 
at Purdue University. 
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ASCE Honorary Member Brehon Somervell Dies 


Brehon Burke Somervell, head of Kop- 
pers Company, Inc., and retired four- 
star general in charge of the Army Service 
Forces during World War II, died at his 
home at Ocala, Fla., on February 13, after 
along illness. He was62. General Somer- 
vell had been a member of ASCE since 
1925 and Honorary Member since 1942. 

An honor graduate of the U.S. Military 
Academy at West Point and of the General 
Staff School at Fort Leavenworth, Kans., 
he was in the Corps of Engineers from 1914 
until his retirement from the Army in 
1946. In World War I he was with the 
Fifth Engineers, the first American Engi- 
neering outfit to land on the continent, re- 
ceiving the Distinguished Service Cross for 
a reconnaissance behind German lines in 
the Meuse-Argonne offensive. His nota- 
ble peacetime jobs included an assign- 
ment as head of the Works Progress Ad- 
ministration in New York City. Under 
his direction, the WPA built La Guardia 
Airport and did numerous other construc- 
tion jobs from which the city still benefits. 
As commanding general of the Services of 
Supply (later called the Army Service 
Forces) from March 1942 through the end 
of World War II, General Somervell had 





Brehon B. Somervell, 1892-1955 


the task of supplying armies around the 
world. The first engineer officer in the 
United States Army to achieve the rank of 
four-star general, he took part in the ‘‘Big- 
Three’ Conferences at Casablanca and 
served in many other administrative ca- 
pacities. General Somervell was born in 
Little Rock, Ark. 


C. B. Burdick, Hon. M. ASCE, and Former Officer, Dies 


Charles B. Burdick, long a partner in 
the Chicago consulting firm of Alvord, 
Burdick, Howson, and an Honorary Mem- 
ber of ASCE since 1947, died on February 


17 after a short illness. He was 80. 
Though Mr. Burdick’s entire career 
centered about Chicago, where he was 


born, he had done work for several 
hundred cities in most of the states and for 
several foreign countries. He 
pioneer in water treatment by mechanica] 
filter, and his office designed more than 100 
filtration plants, including some of the 
It has also designed 


was a 


largest in the world. 
sewage-treatment plants for a variety of 
conditions. 

Mr. Burdick’s development of the 
fundamental principles involved in the col- 
lection of underground water, as illustrated 
by the country’s largest infiltration gallery 
installation at Des Moines, Iowa, has been 
another important contribution. His 
studies of floods, their occurrence and their 
control, made him an outstanding author- 
ity in that field, too. 

Becoming an Associate Member of ASCE 
in 1905 and a Member in 1911, Mr. Burdick 
served as Director from 1935 to 1937 and 





Charles B. Burdick, 1874-1955 


as Vice-President in 1941 and 1942. He 
was an honorary member of the American 
Water Works Association and the Western 
Society of Engineers as well as of ASCE. 
He was a graduate of the University of 
Illinois. 
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NOTES FROM 


THE LOCAL SECTIONS 





(Copy for these columns must be received by the tenth of the month preceding date of publication.) 


The Akron Section’s slate of ew oflicers 
—unanimously elected at a dinner meet- 
ing on January 20—are Harold H. Slater, 
president; William R. Wagoner, 
president; and William H. Ruhlin, secre- 
tary-treasurer. In a talk entitled ‘“Skim- 
ming the Milky Way,” Ernest H. 
Cherrington, Jr., dean of the University 
of Akron’s College of Liberal Arts, opened 
up new avenues of thought to the engineers. 


vice- 


New Central Illinois Section life mem- 
bers held the spotlight at the annual 
Ladies’ Night celebration held at Urbana 
on January 18. Present to receive their 
certificates were Professors J. O. Draffin, 
W. H. Rayner, and C. C. Wiley, and 
E. F. Mail. The fifth life member, R. L. 
Bell, in absentia. M. H 
Alexander, associate professor of dairy 


was honored 


science at the University of Illinois, was 
guest speaker with an illustrated talk on 
life in India, derived from a year and a 
half spent at the Allahabad Agricultural 
Institute. 


Discussion of the planning and con- 
struction of a new building currently going 
up on the Ohio State University campus 
provided an interesting program for the 
Central Ohio Section’s January dinner 
meeting. Howard D. Smith, university 
architect, was assisted in his presentation 
by two members of his staff—Lam Woo 
and Warren Jones. 


Orchids to the Cincinnati Section for 
the success of its Second Sanitary Engi- 
neering Workshop—co-sponsored by the 
Civil Engineering School at the University 





~_— om 





Members of Jacksonville Subsection of Florida Section and their guests hear Bill Bryant 
(standing), city paving engineer, speak on municipal engineering at their January 25 
meeting. Shown, in usual order, are E. R. Hendrickson, president of the Gainesville Sub- 
section; Lewis Schield, president of the Florida Section; Mr. Bryant; John L. Clarke, presi- 
dent of the Jacksonville Subsection; and Byron Spangler, secretary-treasurer of the Florida 
Section. 


of Cincinnati and held on the campus there 
on January 27. Industrial, municipal, 
and engineering officials came from foyr 
states to take part in the all-day informa] 
discussion, which centered about an at. 





tempt to define ground rules for the de. | 


velopment of industrial waste-contro| 


ordinances that will be generally accept. 


able to municipalities. It was pretty wel] 
settled that it is impossible to generalize on 
such ordinances or to establish a model 
which will serve equally well for all com. 
munities and situations, and that the prac. 
tice of copying existing ordinances, which 
have been worked out for a certain com- 
munity,and then attempting to apply them 
without proper study runs the risk of seri. 
ous error or economic inequity. As guide- 
posts for preparing control ordinances, jt 
was also established that fewer mistakes 
will be made if municipal officials and 
industrial experts get together on the 


— 


job; that industry can sometimes have | 


its managerial thinking jarred to ad- 


vantage; that the conference table ap. | 


proach “‘where honest men sit down to 
find honest answers,’ offers the best prom- 
ise of success; and that small communities 
should retain competent consulting engi- 
neers to guide and represent them in de. 
veloping sound contracts with industry in 
the matter of waste control. 


There was an attendance of nearly a 
hundred for the Colorado Section’s Jan- 
uary meeting, which was highlighted bya 
talk by John MacLeod, president of the 


Associated General Contractors and head | 


of the Macco Corporation, one of the 
nation’s large contracting firms, with 
headquarters at Paramount, Calif. Mr. 
MacLeod’s talk, entitled ‘‘Facing Our 
Mutual Problems,’’ emphasized the fact 
that ‘‘civil engineers and general con- 
tractors are the same kind of people 
working toward the same objective . . . of 
building better projects more rapidly and 
economically.””. From his knowledge of 
AGC policies and practice, he asserted 
that the operations of the construction 
industry are very definitely in the public 
interest, but that the industry must “do 
ever better so that the public continues 
to receive greater value for its investment 
in construction.” 





Switzer. 
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J. Sterling Kinney (second from right) was elected president of 
the Mohawk-Hudson Section at its annual banquet on January 25. 
Photographed with him are (left to right) Earl Devendorf, new 
life member; retiring President George W. McAlpin; ASCE 
Director A. A. K. Booth; President Kinney, who is head of the 
Structural Engineering Department at Rensselaer Polytechnic 
Institute; and life member David A. McClung. Others receiving 
life membership certificates were Anthony J. Daino, Royal G. 
Finch, James P. McAvoy, William J. Manning, and Frederick G. 


March 1955 * CIVIL ENGINEERING 














DUS there 


unicipal, 
‘om four 


informa] 
t an at. 
the de. 
--contro] 





ee 


"accept: | 
tty well | 


ralize on 
a model 
all com- 
‘he prac. 
3, which 


lin com. | 


ly them 
: of seri- 
S guide- 
inces, it 
nistakes 
als and 
on the 
*s have 


to ad- | 
ble ap- | 


own to 
t prom- 
lunities 
g engi- 
| in de- 
istry in 


arly a 


I 


Ss Jan- | 
‘d bya | 


of the 
d head 
of the 
with 
Mr. 


g Our | 


ie fact 
1 con- 
people 
ree | 
ly and 
lge of 
serted 
uction 
public 
st “do 
tinues 
tment 


i 


















President Glidden was guest of honor 
and speaker at the Connecticut Section’s 
annual meeting, held in New Haven on 
February 1, with an interesting talk on 
conditions of practice, especially as re- 
gards the problem of unionization. Also 
honored were new life members Charles 
S, Farnham, Charles C. Kilby, Philip G. 
Laurson, and Charles P. Rumpf, who were 
present to receive their certificates, and 
Grey W. Curtiss, Theodore R. Sucher, 
Henry Willcox, Billings Wilson, and 
Harold G. Wynne, who received theirs in 
absentia. New Section officers, unani- 
mously elected during the session, are 
Robert P. Vreeland, Jr., president; Arthur 
W. Sweeton, III, vice-president; and Earl 
R. Howard, secretary-treasurer. 


The effect of toll roads on both parallel- 
ing free roads and other nearby roads was 
discussed at the January 11 meeting of 
the District of Columbia Section by John 
T. Lynch, head of the Highway Planning 
Section of the Bureau of Public Roads. 
Mr. Lynch, who has played a prominent 
part in developing traffic survey tech. 
niques, reported several studies which 
show a definite pattern of traffic gener- 
ation caused by the toll roads. 


New officers for the Duluth Section’s 
Iron Range Subsection, elected at a 
meeting on December 16, are Joseph 
Sikich, president; Richard Heil, vice-presi- 
dent; and John Eckman, secretary-treas- 
urer. An illustratec talk on project plan- 
ning—by Leo Zbanek, director of oper- 
ations for the Taconite Contracting 
Corp., at Aurora, Minn.—provided an 
interesting technical program. 


Formation of a committee to study 
Georgia’s water resources before any 
legislation affecting them is passed was 
urged by the Georgia Section at a recent 
special meeting. Directing a resolution 
to the Georgia Water Use and Conserva- 
tion Committee, the group suggested that 
the state form a committee empowered 
to make a complete study of every aspect 





At the Oregon Sec- 
tion’s annual meeting 
retiring President 
Kenneth N. Phillips 
(left) hands to Gor- 
don L. Burt, incoming 
president, the historic 
gavel presented by 
the Tacoma Section 
in 1930. Mrs. Burt 
looks on. The wood 
in the gavel came 
from a log buried in 
glacial drift and 
found some 200 ft 
underground while 


driving the Cushman power tunnel in western Washington. 


years. 








Its age is estimated at 25,000 





of the situation and provided with ade- 
quate funds for the purpose. The com- 
munity benefits resulting from properly 
managed forest properties and the effect 
of forests on water supply were outlined 
at a meeting of the Central Savannah 
River Valley Subsection on January 27 
by John B. Hatcher, project forester for 
the U.S. Forest Service. 


“Soil-Cement—the Adequate Low-Cost 
Pavement’ was the theme of the technical 
program for the Intermountain Section’s 
January meeting, with R. E. Spears, dis- 
trict engineer for the Portland Cement 
Association at Salt Lake City, the prin- 
cipal speaker. Honored as new life mem- 
bers were Lou Winsor, Mark Sanders, 
Carl Painter, and Lee Wendelboe. 


Arch N. Carter, manager of the High- 
way Division of the Associated General 
Contractors, was guest speaker at a recent 
joint meeting of the Iowa Section and the 
Iowa State College Student Chapter. Mr. 
Carter’s comments on the construction in- 
dustry drew a flattering attendance of stu- 
dents, despite competition with a basket- 
ball game scheduled for the same time. 


A joint program of Cornell’s Colleges 
of Agriculture and Engineering, which 





Dinner table group at the North Carolina Section’s winter meet- 
ing, held in Raleigh in January shows (left to right) D. McGregor 
Williams receiving his certificate of life membership; P. D. Davis, 
who sponsored Mr. Williams; Section President R. E. Fadum; and 
Franklin T. Blythe, new life member. Also honored but not 
shown here were William H. Hall and Frank T. Miller. 
state's highway needs were reviewed by W. H. Rogers, Jr., chief 
engineer of the North Carolina Highway and Public Works Com- 
mission, who said that $1,464,000,000 will be needed to construct 
and maintain adequate state roads in the next ten years. 
trial opportunities for civil engineers were outlined by Harold S. 
Sweet, group engineer in charge of the Lockheed Aircraft Cor- 
Poration’s structures, and ‘Urban Planning and the Civil Engi- 
neer” was discussed by Herbert W. Stevens, Raleigh director of 
Planning. There was an attendance of about 80. 
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The 


Indus- 


trains students for a number of engineer- 
ing fields, was outlined at the Ithaca Sec- 
tion’s January meeting by O. C. French, 
head of the agricultural engineering de- 
partment. In December the Section met 
with other engineering societies in the 
area for a dinner meeting: in Elmira. 
John A. Dessauer, of the Haloid Com- 
pany, Rochester, gave an illustrated talk 
on the print-reproduction process by 
means of electronics. 


Measures for cleaning up the Missouri 
River taken by the bordering states 
were discussed in the featured talk at 
the Kansas City Section’s January meet- 
ing by Dwight F. Metzler, chief engineer 
and director of the Division of Sanitation 
of the Kansas State Board of Health. 
Mr. Metzler emphasized the industrial 
and municipal growth along the river 
from South Dakota to its mouth and the 
ever-increasing pollution load entailed and 
described the programs adopted by 
South Dakota, Iowa, Nebraska, Kansas, 
and Missouri to protect the water supply 
of their cities. 


The Kansas Section starts the new year 
with publication of Vol. I, No. 1 of The 
Civil Engineer—another extremely credit- 
able Section newsletter, which will keep 
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President Glidden visits the Northeastern Section, where he spoke on ‘Engineering Em- 
ployment Conditions and Leadership” before an audience of 110. Appearing at the head, 
table, in usual order, are Prof. Ernest L. Spencer, secretary-treasurer of the Section; Mrs. 
Emory Ireland; Prof. John B. Wilbur, retiring Section president; President Glidden; Mrs. 
J. B. Wilbur; and Emory Ireland, newly elected president of the Section. 








Seattle Section installs its new officers at regular January meeting. Shown, in usual order, 
are Richard J. Cole, secretary; Harlin H. Edwards, retiring Section president; Emil Jensen, 


president; and Hanford Thayer, vice-president. 


Treasurer Lawrence E. Hall was not 


present. Life membership certificates were presented to A. M. Sobieralski, E. F. Pugsley, 
Joseph F. Kunesh, and R. W. Lincoln. Honored in absentia was Theodore Grahlman. 





members au courant with important local 
engineering news as well as with Section 
doings. T. L. Farmer is editor. New 
Section officers, unanimously elected on 
January 28, are William E. Gibson, presi- 
dent; Dwight F. Metzler, vice-president; 
and H. H. Hobrock, secretary-treasurer. 


A color movie showing the construction 
of a tunnel to supply water to the Cana- 
dian hydroelectric generating station at 
Niagara Falls was enjoyed by members of 
the Miami Section attending the January 
6 meeting. Engineers familiar with the 
project explained some of its features in 
greater detail. 


The Maine Section’s 1955 officers— 
elected at a meeting in Augusta on January 
22—are Lucius C. Barrows, president; 
William H. Bradford and Grant L. Davis 
(New Hampshire), vice-presidents; Rob- 
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ert C. Haraden, secretary; and Ralph E 
Barnett, treasurer. Representatives to 
the New England District Council are 
Neal D. McDowell and Grant L. Davis. 


Europe and South America are begin- 
ning to find the cost of producing nuclear 
energy comparable with the costs of more 
common forms of power, which may force 
them into the lead in the race to exploit 
atomic uses, Tibor F. Nagey, manager 
of the Nuclear Division of the Glenn L. 
Martin Company, told members of the 
Maryland Section in a talk on nuclear 
energy developments given at the January 
meeting. With fuel and power require- 
ments of the United States doubling every 
ten years for the past half century, atomic 
energy was seen as the best solution to the 
country’s needs by the 
second speaker, A. F. Penniman, vice- 
president of the Baltimore Consolidated 


future power 


Gas, Electric Light and Power Company. 
Abel Wolman, professor of sanitary engi. 
neering at Johns Hopkins University, de. 
scribed research being carried out at the 
university on the disposal of nuclear 





waste, with emphasis on the fact that | 


“no satisfactory solution has been found 
for the disposal of a rapidly mounting 
stockpile of high-level waste material.” 


The Jackson Branch of the Mid-South 
Section elected new officers in December 
—kKarl A. Dupes, president; Horace B. 
Lester, vice-president; and James E. Fos. 
ter, secretary-treasurer. O. B. Curtiss, 
secretary of the Mississippi State Board 
of Registration for Professional Engineers, 
was featured speaker with a talk on the 
present state registration law. 
January meeting the Branch sponsored a 
tour of the Concrete Research 
Testing Laboratory of the Waterways 
Experiment Substation at Jackson. 


For its 


Division 


The pros and cons of competitive bid- 
ding for engineering services were aired 
at a recent meeting of the Nashville Sec- 
tion by a panel consisting of Arthur Crouch 
(chairman), Ross Bryan, D. A. Duplan- 
tier, and Clinton Parrent. The discus- 
sion questioned the efficacy of the ASCE 
Code of Ethics with regard to “today’s 


world of municipal and public enterprises.” | 


R. N. Coolidge, Ivan Livingston, and R. 
C. Pierce were honored with life member- 
ship certificates. Another new life mem- 
ber, W. A. Vaught, was unable to be pres- 
ent. 


Nebraska Section members awarded 
life membership certificates at the De- 
cember meeting were Ake L. Alin, Carl 


M. Duff, and Richard O. Green. 


“Steady progress’’ was made by the 
New Mexico Section in 1954, its Bulletin 
reports. The allocated membership has 
increased, it says, ‘‘and most heartening of 
all is a big jump in subscribing members.” 
Recently elected officers for 1955 are 
Gordon E. Herkenhoff, president; Arthur 
A. Mosher and Ray J. Foss, vice-presi- 
dents; and Rufus H. Carter, Jr., secretary- 
treasurer. 


ASCE affairs were discussed at the 
Providence Section’s annual winter meet- 
ing by Frederick Paulson, Director for 
District 2. Mr. Paulson also presented 





ASCE MEMBERSHIP AS OF 
FEBRUARY 9, 1955 


Members ae ae 8,827 
Associate Members . 11,530 
Junior Members .« 17,795 
Affiliates ... ere 70 
Honorary Members. . . 44 

Total . k 38,064 
(February 9, 1954. 37.124) 
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Brunson’'s Patented 


Dustproof 
Ball Bearing 
Construction! 


Since their origin, surveying instruments have 
been beset by three big troubles—dirt, wear, and re- 
pair! Ittook Brunson, witha radical departure from 
old, “conventional” basic designs, to come up with 
the answer — dustproof ball bearing construction! 

Located in the spindle and telescope axis, 
Brunson ball bearings are permanently lubri- 
cated by an all-weather grease and sealed against 
dust and moisture. Bearings stay clean, and 
wear is practically eliminated by the smooth ball 
bearing action. Your Brunson instrument oper- 
ates efficiently under the most severe conditions 
of heat, dust, or moisture. It maintains lasting 
accuracy. You suffer no expense or loss of time 
for routine repair, cleaning, or lubrication. 

You pay no more for Brunson instruments. 
You get much more. Mail coupon today. You'll 
be glad you did! 


g 


The New Standard of Excellence 


Distributed Exclusively by 


(BRUNING 


America’s Largest Supplier of 
Engineering and Drafting Equipment 
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Surveying Instruments 


in 100 Years... 
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4700 Montrose Ave., Chicago 41, Illinois 


Please send me information 
Surveying Instruments. 


Name Title 


Charles Bruning Company, Inc., Dept. 225 
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a life membership certificate to George 
H. Henderson. Guest speaker Roger 
Chandler, traffic engineer for the city, 
stressed the difficulty of attempting to 
solve present-day traffic problems. There 
was a good attendance of students from 
Brown University (host to the meeting) 
and the University of Rhode Island. 


J. Carl Jennings, assistant city engineer 
of Sacramento, heads the list of new 
Sacramento Section officers elected at 
the annual meeting on January 11 and in- 
stalled during the annual dinner dance on 
the 15th. The rest of the slate consists 
of Ralph W. Hutchinson, first vice-presi- 
dent; Francis G. Christian, second vice- 
president; and Joseph I. Burns, secretary 
(reelected). As the result of a postcard 
survey, the Section will have more meet- 
ings— at least four dinner meetings (one 
each quarter), in addition to the traditional 
weekly luncheons and evening meetings, 
such as the Annual Installation and Ball 
and Ladies’ Night. The Marysville Sub- 
section celebrated its first birthday on 
January 14 with a dinner dance. Its new 
officers, installed during the evening, are 
Embree E. Reynolds, president; Bern- 
hardt T. Berndtson, vice-president; Ray- 
mond G. Jacobs, secretary; and Anderson 
L. Morford, treasurer. 


Factors affecting freeway design were 
outlined at the San Diego Section’s Jan- 
uary meeting by R. Arthur Hayler, assist- 
ant district engineer of design for the 
California Division of Highways. Mr. 
Hayler’s talk covered the studies needed 
to determine freeway location and the 
reasons for the various designs chosen for 
modern state freeways. New life mem- 
bers honorcd with certificates were Ed- 
ward S. Randolph and William G. Sloan. 


In 1955 San Francisco Section affairs 
will be in the hands of Howard C. Wood, 
president; Robert Dewell and Blair I. 
Burnson, vice-presidents; Robert M. Ken- 


nedy, secretary; and Bernard A. Vallerga, 
treasurer. Daniel Shapiro will be Junior 
Forum president, and Kenneth Reynolds 
succeeds Gordon L. Laverty as editor of 
The Civil Engineer. The Section reports a 
strong technical program last year with 
ten of its twelve divisions holding meet- 
ings. Total attendance at these sessions 
was 969, only slightly less than the total 
for the six regular Section meetings. 


At its annual meeting in Boise on Jan- 
ary 21, the Southern Idaho Section 
elected the following new officers: Charles 
S. Bradley, president; John Graff, first 
vice-president; Henry C. Eagle, second 
vice-president; David Crandall, secre- 
tary; and F. C. Hart, treasurer. All are 
from Boise except Mr. Eagle, who lives 
in Idaho Falls. Featured speaker was 
Rex Jensen, who explained a plan au- 
thorized for irrigation of the Mountain 
Home project which involves construction 
of a dam and power plant at the Guffey 
site on Smoke River. 


City planning for Spokane’s future was 
the subject of a stimulating talk heard 
by Spokane Section members at their 
January 14 meeting. Harry Aumack, 
Spokane traffic engineer, was the speaker. 


San Antonio’s industrial possibilities 
were stressed by Gus F. White, manager 
of the industrial department of the local 
Chamber of Commerce, in the featured 
talk at a recent meeting of the Texas 
Section’s San Antonio Branch. Mr. 
White said that opportunities for expan- 
sion exist, particularly, in the fields of food 
production, manufacture of clothing, and 
stone and glassware manufacturing. 


C. H. Kurtz, Jr., has been elected 1955 
president of the Toledo Section. The 
rest of the slate is P. M. Kiel, first vice- 
president; R. P. Scholz, second vice- 
president; and W. J. Gross, secretary- 
treasurer. Various uses of steel pipe in 








E. Lawrence Chandler (center), Assistant Secretary of the Society, was the principal 
speaker at the Wisconsin Section’s January meeting. Shown with him (left to right) are 
some of the Section officers—T. B. Prawdzik, President Ralph Larson, Mr. Chandler, 
Richard Dess, and Herbert A. Goetsch. There was a large turnout to hear Mr. Chandler 


speak on collective bargaining. 
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drainage structures and water lines were 
discussed in the featured talk by William 
C. Turnbull, sales engineer for Armeo 
Drainage & Metal Products. 





| 


Scheduled ASCE Conventions 


ST. LOUIS CONVENTION 


St. Louis, Mo. 
Jefferson Hotel 
| June 13-17, 1955 


| 
| NEW YORK CONVENTION 
| New York, N.Y. 
Hotel Statler 
October 24-28, 1955 


| DALLAS CONVENTION 
Dallas, Tex. 

| Hotel Baker 
February 6-10, 1956 











Coming Events 





Connecticut—New England Council 
Conference, March 26. Local Section 
Conference, March 24-25. Headquarters 
for both at the Statler Hotel, Hartford. 


Dayton—Luncheon meeting at the 
Dayton Engineers Club on March 21 at 
12:15 p.m. 


Illinois—Noon luncheon meetings at 
the Chicago Engineers Club, 314 S. Fed- 
eral Street, March 11 and 18. 


Metropolitan—Dinner Meeting at the 
Hotel Statler, N.Y.C., March 16. Cock- 


tails at 6:00 p.m.; dinner at 7:30 p.m. 
Tickets $5.00 per person. 


Mid-South—Evening meetings of the 
Little Rock Branch at Granoff’s Res 
taurant, Little Rock, on the _ third 
Wednesday of the Month. 


New Mexico—Spring Meeting, at A. & 
M. College, April 15 and 16. A visit to 
White Sands Proving Ground is planned 
for April 16. 


Sacramento—Weekly luncheon meet- 
ings at the Elks Temple every Tuesday 
at 12 noon. 


San Francisco—Wednesday luncheons 
at the Engineers Club. Tickets at the 
desk at $1.50 per person. 


Spokane—Moscow-Pullman Spring 
Meeting, Moscow, March 26. Meeting, 
at the Washington Power Auditorium, 
April 8, at 7:30 p.m. 


Syracuse—Meeting on ‘‘Public Trans- 
portation in Urban Areas” at the Museum 
of Fine Arts, March 22, at 8 p.m. 
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Tracing design on glass cloth 
from metal loft at A. O. Smith 
Corp., Rochester Works. 











Valuable originals protected 
against wear and tear 


At the A.O. Smith Corp.’s Rochester (N.Y.) Works, large 
drawings are made exactly to scale on glass cloth. Since 
these drawings often cost several hundred dollars each, 
A. O. Smith naturally does not wish to expose them to 
possible damage 
during print-mak- 
ing and to the wear 
and tear of exces- 
sive handling. In- 
stead, they use in- 
termediates made 
on Kodagraph 
Autopositive Paper. 





Costing but a few 
cents a square foot, Autopositive produces positive pho- 
tographic prints directly from the original drawings — 


Kodagraph Autopositive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction 
= ee —— MAIL COUPON FOR FREE BOOKLET -————————————— 


EASTMAN KODAK COMPANY 





| Industrial Photographic Division, Rochester 4, N. Y. 
B Gentlemen: Please send me a copy of “Modern Drawing and Document Reproduction 





without a negative step or darkroom handling. It can be 
exposed in standard print-making equipment and proc- 
essed in standard photographic solutions. (A. O. Smith 
uses a vacuum-frame printer, which accommodates 
drawings up to 8 x 4 feet in size. ) 


No worries with Autopositive intermediates — they 
turn out sharp, legible shop prints time after time. Their 
dense photographic black lines do not smudge or smear. 
And they can be run at uniform, practical speeds in the 
company’s direct-process machine. 

In addition, A. O. Smith keeps an “Autopositive File” 
showing the history of changes in all their drawings. 
Before each revision, an Autopositive intermediate is 
made. Later on, direct-process prints showing the com- 
plete story of each design can be made from the inter- 
mediates as needed. 
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* Name Position 
Shows all the ways 
you can save with Company Street 
Kodagraph 
Autopositive Paper. City. Zone State 
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FROM THE NATION’S CAPITAL 


JOSEPH’ H. EHLERS, M. ASCE 


Highway Legislation 


The President’s message in his road program has 
reached Congress. In it he recommends a $101 billion ex- 
penditure over a 10-year period, the federal share to be 
$31 billion. In his message the President said, ‘‘I am in- 
clined to the view that it is sounder to finance this pro- 
gram by special bond issue, . . .’’ In referring to where the 
money would come from, the message stated, ‘Financing 
of interstate and federal aid systems should be based on 
the planned use of increasing revenues from present gas 
and diesel oil taxes, augmented in limited instances with 
tolls.” He did not touch upon the reimbursement pro- 
posal of the Clay report for roads already built or to be 
built which meet required standards for the interstate 
system. In short, the President dwelt on the cost of our 
inadequate highway system in terms of the appalling toll 
of lives, the needs of national defense, and the expenses 
resulting from accidents and poor operating conditions. 
He suggested that Congress take advantage of the impar- 
tial findings of General Clay’s Committee in developing a 
solution to the problem. 

Senate bill, S. 1160, has been introduced by Senator 
Martin embodying the recommendations of the Clay re- 
port. 

H.R. 234, ‘‘The Federal-Aid Highway Act”’ is something 
of a codification of various laws in the highway field. 

Meanwhile Senator Gore, chairman of a Subcommittee 
on Roads, has submitted S. 1048. It calls for increasing 
federal aid from the $875 million approved in the last 
Congress to $1,600 million annually for 5 years. Of this, 
$500 million would be for the interstate system, to be 
divided among the states according to a formula which 
would call for a federal contribution of two-thirds of the 
cost plus an adjustment depending on the proportion of 
federal lands in a state to its total area. No bond issues 
would be involved under this proposal. Serious ques- 
tions have been raised as to whether the key interstate sys- 
tem could be built in the 10-year period as urged, if the 
Gore bill were to become law. The Governor’s Conference 
report follows the recommendations of the Clay report 
rather than the Gore proposal. 


Water Pollution and Air Pollution 


In his message on health the President recommended 
“Greater assistance to states for water pollution control 
(with indefinite extension of the Water Pollution Act, which 
expires June 30, 1956) and stepped-up federal research on 
air pollution.” 

Numerous bills have been introduced to implement the 
recommendation. S. 890 would extend and strengthen 
the present Water Pollution Control Act. S. 917 is de- 
signed to encourage the prevention of air and water pollu- 
tion by allowing the cost of treatment works to be amor- 
tized at an accelerated rate for income tax purposes. 
H.R. 3680 would promote research relating to air pollu- 
tion. The EJC Water Policy Committee has under study 


Field Representative ASCE 


the various measures relating to water pollution, as well 
as H.R. 1824 which would establish a national water policy. 

Several bills relating to stream pollution (H.R. 414, 
H.R. 1833) have been introduced, one to provide for re- 
search on air pollution (H.R. 2129) and several to assist in 
the construction of facilities to combat air pollution (H.R. 


3551). 


Miscellaneous Legislation 


H.R. 860 provides for the estabiishment of a Public 
Facilities Construction Administration to provide con- 
struction programs for areas of unemployment. 

H.R. 2179, a proposed ‘‘ National Defense Science, Edu- 
cation Act,’’ would establish a commission to provide 
scholarships in scientific subjects to increase the supply of 
science and technical manpower. 


Federal Salaries 


The question of obtaining and retaining engineering 
employees in the government is one in which the Society is 
profoundly interested. The following is excerpted from 
testimony submitted for the record of the hearings on pay 
bills for employees in the Classified Civil Service by the 
ASCE Field Representative. 

“The engineering profession has been greatly concerned 
about the ability of both industry and government to ob- 
tain a sufficient number of engineers to maintain the tech- 
nological superiority of the United States and to enable it 
to carry on the great scientific and engineering programs 
that the President has recommended... . 

‘In the past, increased responsibility demanded of those 
in the higher grades has not been accompanied by a corre- 
sponding increase in remuneration. Similarly younger 
engineers in the lower grades should be induced to seek 
such greater responsibilities of the higher grades through a 
proper schedule of salaries in these higher grades. ... 

‘The following resolution was approved by the Board of 
Direction of the. American Society of Civil Engineers in 
1954: 


‘Federal pay scales for engineers should be maintained at 
levels comparable to those prevailing in corporate, in- 
dustrial, and private practice. ASCE favors legislation 
authorizing compensation changes to include proportion- 
ately larger increases for engineers in the higher grades 
of the Classified Civil Service.’ 


“T request that this statement be incorporated in the 
record of the hearings in general support of the pay bills 
providing for increased compensation for employees in the 
Classified Civil Service.” 


Washington, D.C. 
February 23, 1955 
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e Since 1867 engineers, scientists, designers, 
\ surveyors, draftsmen have relied on K&E as the 
foremost, most progressive, and most complete 
source of supply for the tools, equipment, and 
materials they work with. When you buy, think 
first of K&E, headquarters for 7,000 items. 
For example... 


GRAPH SHEETS 


To fill the needs of engineers, draftsmen, surveyors, 
mathematicians, statisticians and scientists, as well 
LP litipoont ee as business men, manufacturers, architects and others, 
See exactly, K&E makes a complete range of graph sheets, 


wel cross section and profile papers and cloths. These 
KEUFFEL & ESSER co are fully described and illustrated in the 64-page 
ppl é; a booklet, ““K&E Graph Sheets’ which also contains 

“ a helpful guide to their selection and use. For a free 

New York - Hoboken, N. J. copy, write Keuffel & Esser, Dept. 255, Hoboken, N.J. 


Chicago «© St. Louis ¢ Detroit 
San Francisco * Los Angeles * Montreal 
Distributors in Principal Cities 
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NEWS BRIEFS... 





January Construction Activity Sets Record for the Month 


The year 1955 opened with new con- 
struction activity at a higher level than 
in any previous January, according to pre- 
liminary estimates prepared jointly by the 
U. S. Departments of Commerce and 
Labor. The $2.8 billion outlay during 
the month represented a somewhat smaller 
decline than is usual from December to 
January, and was 13 percent above the 
previous January high of last year. 

On a seasonally adjusted basis, the an- 
nual rate of construction expenditure 
during January 1955 exceeded the $40 
billion mark for the first time, and com- 
pared with an annual rate of $38.2 billion 
indicated in the previous quarter and 
actual outlays of $37.2 billion in the year 
1954. 

Private construction, valued at $2 bil- 
lion and up nearly 20 percent over January 
1954, set a new record for the month. A 
continued expansion in new homebuilding 
has been the principal factor in raising 
private construction to a new mid-winter 
high. Private housing starts set a fourth- 
quarter record in 1954, and indications are 
that there was a greater number of homes 
under construction last month than in any 
previous January. The $1 billion of pri- 
vate homebuilding activity was the best 
January performance on record and one- 
third more than the year-ago total. 

Although residential building accounted 
for most of the over-the-year increase in 
private activity, there were also big in- 
creases in religious, educational, and com- 
mercial building. Private outlays for 
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January construction expenditures, at $2.8 
billion, are 13 percent above the previous 
January high reached in 1954, as indicated 
in Department of Commerce Curves. 


each of these classes of nonresidential 
building were the largest ever recorded for 
the month of January. 

The moderate increase in private in- 
dustrial construction, which started last 
October, continued in January with a 
small rise to $175 million, although a de- 
cline is usual at that time of year. This 
figure was only slightly less than in the 
same month of a year ago. Utility con- 
struction was about the same as in 
January 1954, while building activity on 
farms declined somewhat. 

Public construction activity in the 
opening month of 1955 was at the same 
level as in January 1954, $734 million, with 
reduced federal outlays offset by increased 
expenditures by state and local govern- 
ments. The sharpest decrease from Jan- 
uary 1954 was for federal work at in- 
dustrial facilities, principally atomic 
plants. This decline, along with a re- 
duced volume of public housing and con- 
servation and development activity, was 
offset by increased military construction 
and the over-the-year expansion shown 
for state and local government work. 

School building during the month 
showed a greater volume of activity than 
any other type of public construction, with 
the $175 million of work put in place set- 
ting a new January high, 17 percent above 
the previous record set in January 1954. 
Expenditures for new highway  con- 
struction and sewer and water facilities 
also were greater than in any previous 
January. 





Kyger Creek Plant Produces 


Power for AEC Project 


First 200,000-kw turbo-generating unit of the Kyger Creek Plant 
has gone into operation at Cheshire, Ohio, to supply power for the 
Atomic Energy Commission’s gigantic new uranium diffusion 
plant near Portsmouth. Both this and the Clifty Creek Plant 
(August 1954 issue), which has also gone into limited operation, 
are being built by the Ohio Valley Electric Corp., a group of 


private utilities. 


When the final unit of a projected series of 
eleven goes on the line early in 1956, the two plants will have a 
total generating capacity of 2,200,000 kw, the largest ever built 
by private industry. 
schedule is the fact that the transition from drawing board to 
operation was made in slightly more than two years. 


Indicative of the speedy construction 
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New Headquarters for 
The Asphalt Institute 


After thirty-five years with head- 
quarters in New York, the Asphalt Insti- 
tute has moved its executive offices and 
Jaboratories to the campus of the Univer- 
sity of Maryland at College Park, Md. 
The new location is expected to offer ex- 
panded research and testing facilities, and 
will have the additional advantage of 
proximity to the many government agen- 
cies in Washington. 


A. E. D. Meeting Pledges 
Support of Road Program 


The men who manufacture and sell the 
nation’s heavy construction machinery 
pledged their full support to the Presi- 
dent’s $101 billion highway program in 
a unanimous resolution passed at the 
Associated Equipment Distributors’ 36th 
annual meeting in Chicago. The resolu- 
tion commends President Eisenhower’s 
“forthright and realistic approach to the 
critical problem’’ and urges vigorous prose- 
cution of his ten-year road-building plan 
“by whatever means and financial meth- 
ods the Congress may decide upon.” 

More than 2,500 machinery men repre- 
senting 800 United States and Canadian 
firms attended the meeting, which was one 
of the largest in the association’s history. 
The five-day program was designed to 
acquaint members with current trends and 
toarm them with up-to-date management 
information, as well as to attack industry- 
wide problems. 

Ray J. Finn, president of the Bode-Finn 
Co., Cincinnati, was installed as 1955 
president of the organization. Other new 
officers elected are S. F. Laskey, Fargo, 
N. Dak., executive vice-president; L. M. 
Doolen, Lansing, Mich., vice-president; 
H. D. Anderson, Bluefield, W. Va., vice- 
president; M. F. Macdonald, Quebec, 
Canada, vice-president; and F. J. Fitz- 
patrick, Hyde Park, Mass., treasurer. 


1954 Was Second Best 
Year for Homebuilding 


With non-farm housing starts in 1954 
totaling 1,215,500, the total for the year 
was 10 percent above the 1,103,800 units 
put under construction in 1953 and second 
only to the record 1950 figure of 1,396,000, 
according to a Bureau of Labor Statistics 
report. The December total of 91,000 in- 
cluded 89,600 privately owned units, 
which represented a seasonally adjusted 
annual rate of 1,488,009 starts—an un- 
precedented rate for December, and nearly 
equal to the all-time peak rate of 1,496,000 
set in June 1950. The increase in 1954 
Was greatest in metropolitan areas, where 
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Birmingham, Ala., Builds New Sewage Treatment Plant 

















Six circular digester tanks, each 100 ft in dia, with concrete walls 29 ft high, constitute a 
million-dollar sewage treatment project under construction for the city of Birmingham, 
Ala. Pour openings are being left at intervals in the first lift of forms, which is 16 ft high, 


so that the concrete drop can be kept within the prescribed limit of 4 ft. 


The openings are 


closed off by 2 x 4 panels as the concrete is brought up. Some 10,000 sq ft of Symons 
forms are required to form the first lift of each tank. The remaining 13 ft of wall height is 
completed in a single lift. Charles Snuggs, of Birmingham, is the engineer on the proj- 
ect, and Sullivan, Long & Haggerty the general contractor. 





total housing starts (public and private) 
rose over the year by 12 percent. 

According to Secretary of Labor James 
Mitchell, the exceptional number of dwell- 
ing units started in the latter part of the 
year reflected substantial increases in the 
supply of funds for mortgage investment, 
as well as the liberalized loan provisions 
of the Housing Act of 1954. 

With figures in for the first nine months 
of the year, the South accounted for the 
largest number (three-tenths) of all the 
new units begun. The North Central, 
Western, and Northeastern regions fol- 
lowed in that order. Allowing for varia- 
tions in population density among the re- 
gions, the rate of homebuilding per capita 
in the West was well over twice that for the 
Northeast. 


Aluminum Co. of America 
To Expand Davenport Works 


Work is about to start on a major addi- 
tion to the aluminum rolling equipment at 
the Davenport, Iowa, works of the Alum- 
inum Company of America. The $5,000, 
000 facility will consist of a 100-in. cold mill 
for finish rolling wide aluminum coiled 
sheets, used extensively in the fast-growing 
field of aluminum-clad buildings, as well as 
in the aircraft and other transportation 
industries. It is expected that the mill 
will be in operation early in 1956. 


Brazil Dedicates Huge 
Hydroelectric Project 


Brazil’s most important postwar hydro- 
electric power development, the 180,000- 
kw Paulo Afonso Project, was dedicated by 
President Joao Cafe Filho on Jan. 15. Two 
of the project’s three 60,000-kw generating 
units are now in operation at the station, 
which is located between the states of 
Alagoas and Sergipe, 155 miles from the 
Atlantic Coast. The third unit is being 
erected. When completed, the plant will 
bring modern low-cost power for the first 
time to some fifty cities and towns in the 
northeastern states. The entire 900,- 
000-kw power potential of Paulo Afonso 
Falls in the San Francisco River, second 
longest in Brazil, is scheduled for develop- 
ment later. 

The new generators were installed in a 
subterranean concrete-supported power- 
house that is 190 ft long and 49 ft high. 
Water for driving the turbines enters 
natural penstocks cut vertically in solid 
granite. It is then channeled by two 
diversion dams—one of them 33 ft high 
and two and a half miles long. Two of 
the world’s longest transmission lines, 250 
and 285 miles long, will carry power from 
the plant site to the port cities of Recife 
and Salvador. 

Located more than 170 miles from the 
nearest railroad, the project was serviced 
during construction by a fleet of 75 large 
trucks. All electrical equipment was 
supplied by the Westinghouse Electric 
Corporation. 
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Two Contractors Honored at Moles’ Annual Dinner 





Assembled for the Moles’ fifteenth annual award fete are (left to right, in usual order) 
President George F. Ferris; Carl B. Jansen, non-member award winner; Richard L. Hearn, 
chairman of the Hydroelectric Power Commission of Ontario and principal speaker; 
Thomas J. Walsh, member award winner; Admiral Ben Moreell, award winner in 1943, 
who made Mr. Walsh’s presentation; and Edward G. Johnson, chairman of the Award 
Committee. 


The highest honor in the heavy con- 
struction field was presented to two con- 
tractors—Carl B. Jansen, M. ASCE, of 
Pittsburgh, and Thomas J. Walsh, of 
Davenport, lowa—at the fifteenth annual 
banquet of the Moles, New York society 
of heavy construction men, held at the 
Waldorf-Astoria on February 2. Messrs. 
Jansen and Walsh became the fifteenth 
pair of winners of Moles’ awards, which 
are annually given to one member and one 
non-member for outstanding achievement 
and contributions to the art of heavy con- 
struction. 

In welcoming the group of over 1,000 
Moles and their guests, President George 
F. Ferris made some observations regard- 
ing the apparently ‘‘boundless optimism” 
of the current crop of Moles, saying that 
must be the explanation for the consist- 
ently low bids that characterize today’s 
job-exploring situation. Several other 
comments of the sort were made during 
the evening, and there seemed to be gen- 
eral sentiment that contractors’ estimates 
nowadays are quite chronically very much 
on the low side. 

Rapidly expanding Canadian industry 
in Ontario, dependent almost entirely upon 
water power, ‘‘will have to look to other 
sources of energy within ten years,” said 
Richard L. Hearn, M. ASCE, chairman of 
the Hydroelectric Power Commission of 
Ontario, in the principal address of the 
evening. He said that energy from the 
vast St. Lawrence power project will be 


utilized to capacity by 1962, only four 
years after the first generator will have 
gone on the line. In addition, he pointed 
out that the project will be the last major 
hydroelectric source available in all of 
Ontario. He did not suggest any alter- 
native type of power source that might be 
utilized after 1962. 

Dr. Hearn was made an honorary mem- 
ber of the Moles. Also, of course, Mr. 
Jansen, the new non-member award win- 
ner, joins the permanent role of Moles on 
the honor list. 

Mr. Jansen has been connected with the 
Dravo Corporation since his graduation 
from Union College in 1922, and has been 
president of the company since 1946. In 
accepting his award, he pointed to the 
satisfactions to be gained in pursuing con- 
struction as a life work, and said that the 
industry is in many respects the greatest 
working example of the free-enterprise 
ideal. However, he expressed some con- 
cern lest the practice of joint venturing— 
undeniably necessary in many large oper- 
ations—become too much of ‘a habit”’ 
in the industry. 

Mr. Walsh, member recipient, has been 
board chairman of the Walsh Company 
since 1946, and was president of the com- 
pany for thirty years before that, taking 
over upon the death of his father in 1916. 
One of the nation’s largest contracting 
firms, the Walsh Company has driven more 
tunnels than any other company in the 
world. 


Private Atomic Power Plant to Be Built Near New York 


Construction of the country’s first atomic 
electric power plant to be built by private 
industry is planned by the Consolidated 
Edison Company of New York. The 
plant, which will feed electric energy into 
the Edison system for New York and West- 
chester, will be built at Indian Point on 
the Hudson River, five miles south of 
Peekskill, N.Y. Its cost is put at from 
$30,000,000 to $40,000,000. 
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The reactor being considered is known 
as a converter (it is not one of the five 
types of reactors that the AEC has in its 
reactor demonstration program). The 
converter uses Uranium 238 to produce 
plutonium, which may be used to keep 
firing the atomic furnace. According to 
H.R. Searing, president of the company, 
the converter produces an ‘overall result 
which we hope will be reasonably com- 


petitive with conventional plants in the | 


area.”’ The relatively high cost of con. 
ventional fuels in the New York area was 
a motivating factor in the decision to study 





the economics of a reactor as a power pro. | 


ducer, he emphasized. 

The price the government charges for 
nuclear materials and the prices paid by 
the government for any material produced 
in atomic furnaces were not a factor in the 


company’s decision, Mr. Searing said 
Prices involved were relatively small 
against the overall cost, he noted. Under 


the law the government retains ownership 
of all nuclear material and charges q 
rental for use of it. 

The country’s first major power reactor, 
a joint venture of the Atomic Energy 
Commission and the Duquesne Light Com. 
pany of Pittsburgh, in now under construc. 
tion at Shippingsport, Pa. Of the pres. 
surized water reactor type, the plant will 
have a capacity of 100,000 kw. 

It is expected that it will be at least a 
year before construction of the Peekskill 
plant can start because of necessary design 
and fabrication work, and that a minimum 
of four years will be required before the 
plant could be ready. 


Detroit to Have 
New Cement Plant 


Plans for the erection of a new cement- 
manufacturing plant in the metropolitan 
Detroit area are announced by the Peerless 
Cement Corporation. With an annual ca- 
pacity of 1,000,000 barrels, the plant will 
increase the company’s present plant facili- 
ties by about 25 percent. The decision to 
build the new plant, which is scheduled to 
go into production late in 1956 or early in 
1957, was based on the expectation that 
construction activity in Michigan, Ohio, 
and Indiana will be substantially greater 
in the next ten to fifteen years. 


Dravo Receives Contract 
For Mississippi Bridge 


A contract to build four huge piers for 
the new $65,000,000 Mississippi River 
Bridge linking New Orleans and Algiers, 
La., has been awarded to the Contracting 
Division of the Dravo Corporation by the 
Mississippi River Bridge Authority. The 
low-bid contract of $6,691,590 includes 
construction of one pier as high as a 3+ 
story building, which will be one of two 
supports for the 1,575-ft main span. Be- 
fore sinking the steel caisson for this pier, 
a 150,000-sq ft mattress of willow branches 
will be placed on the river bottom to keep 
the current from washing away silt and 
mud during construction of the pier. 
Completion time for the pier project has 
been set at 670 calendar days. 
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Steel Capacity Up in 1955 


The nation’s steel industry started 1955 
with an annual productive capacity of 
125,828,310 net tons of ingots and steel for 
castings, according to the American Iron 
and Steel Institute on the basis of reports 
from the major steel-producing companies. 
This new total, the highest ever achieved, 
represents an increase of 1,497,900 tons 


New Railway a 


Nearing completion over the Suez Canal 
below the El-Ferdan station of the rail- 
road connecting Ismailia and Port Said, 
Egypt, is a new double-swing railroad and 
vehicular steel bridge, which will provide 
the only crossing between Africa and Asia. 
The floor of this single-track structure is 
decked for passage of vehicles when no 
trains are scheduled to cross. Elec- 
trically operated, it replaces a hand-oper- 
ated swing bridge of similar design that 
was found inadequate to handle the in- 
creasing civilian and military traffic be- 
tween Egypt and its Sina Desert as well as 
between Egypt and the Arab countries in 
Asia. 

In addition to increased traffic capacity, 
the new bridge is designed to provide a 
wider navigable channel (315 ft between 
fenders) than the old structure, permitting 
the largest steamers to pass through the 
canal. It consists of two identical swing 
spans 344 ft 6 in. long, with main girder 
trusses of unequal arms. A cast-iron 
counterweight box is provided at the end 
panel of each short arm. 

The swing itself consists of a double 
cantilever steel truss structure of the 
through type with unequal arms—seven 
panels on one side and six on the other in 
addition to a cross-braced central panel 
over the pivot pier. The turntables are of 
the rim-bearing type with turning rollers 
on center pivot piers, end lift wedges on 
abutments and two locking pins between 
the bottom chords of the swing spans at 
the center. The height of the super- 
structure is 24 ft 7!/, in. at the ends and 
49 ft 2'/2 in. over the pivot piers. 

The rack and pinion system turning 
each swing span is electrically driven by 
two separate 10-hp 440-v d.c. motors, 
running at a maximum of 750 rpm. In 


over last year’s output of 124,330,410 tons. 
The increase augments the industry’s re- 
serve margin for defense needs. The re- 
serve is large, as indicated by comparing 
production and capacity in 1954, when op- 
erations averaged about 71 percent of 
capacity. 

As a result of the  steel-companies’ 
large-scale expansion and improvement 
programs, there has been an increase of 
nearly 34,000,000 tons, or about 37 per- 


cent, in the annual capacity of the in- 
dustry. Blast-furnace capacity went up 
1,969,710 tons during the past year, and is 
now rated at 83,971,100 tons annually, 
while coke capacity is rated at 72,684,750 
tons a year. With the improved quality 
of raw materials, this permits operating 
over 95 percent of the blast-furnace capac- 
ity without the use of coke from sources 
outside the iron and steel industry, the 
American Iron and Steel Institute notes. 


nd Vehicular Bridge to Cross Suez Canal 





General view of the new double-swing Suez Canal Bridge as seen from the Asian shore 
is shown at the left. The single-track structure is decked to permit its use as both a rail- 
road and vehicular crossing. Cast-iron counterweight boxes are provided at the end 


panel of each short arm. 


case of necessity, one of the motors can be 
cut out and the entire load shifted to the 
other. Complete opening of the swing 
span requires only four minutes. 

When the new structure is completed, 
it will be one of the longest bridges of its 
kind in the world. [The clear channel of 
the double-swing Yorktown Bridge is 450 
ft] With a total length of 693 ft, it will 
be almost 200 ft longer than the structure 
it replaces. Vertical clearance will be 
only slightly higher—14 ft 7 in. at high 
water instead of 14 ft. 

The bridge was designed in the bridge 
engineering office of the Way and Works 
Department of the Egyptian State Rail- 


ways under the supervision of the consult- 
ing firm, Soad Soudy & Lotffy Hashim. 
The resident engineer was Fahmy Tolba, 
of the Way & Works Department, and the 
builder Baume & Marpent, of Hainf-St. 
Pierre, Belgium. 

Information for this item was supplied 
by Nashaat Morsy, architect-consultant 
to the Courts, Cairo, Egypt. 

The old cross-canal swing bridge at El 
Ferdan, which was to have been dis- 
mantled upon completion of the new struc- 
ture, was rammed by a freighter late in 
December and fell blocking the canal for 
four days and causing a 100-ship traffic 


jam. 
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N. Y. State Gives Classes 
for Its Highway Engineers 


Since 1950 the New York State Depart- 
ment of Public Works has been conduct- 
ing continuous classes for its engineer 
personnel. The first classes were for per- 
sons preparing for professional engineering 
examinations. The response was so en- 
thusiastic that these classes have been 
given continuously ever since. 

A year later classes were started for 
engineers in the lower grades, and these 
have been given whenever and wherever 
requested by the Department’s engineers. 
Both courses have been conducted in con- 
junction with local state adult education 
programs, and capable instructors have 
been found from among the Department’s 
engineers. 

More recently the Department has 
sponsored a series of classes for supervisors, 
instruction being given in each of the ten 
districts of the state. The purpose of the 
courses is twofold. They build up depart- 
ment morale by giving its engineers an 
opportunity to improve their professional 
knowledge, and to get recognition of their 
improved knowledge by passing examina- 
tion for promotion to higher grades. 
From the Department’s viewpoint, the 
educational program enables its more ca- 
pable engineers to take on more difficult 
assignments. 

At the other end of the personnel scale, 
recruiting for engineering positions has 
been limited to persons with engineering 
training and experience. For the past 
year the Department has been working 
with Rensselaer Polytechnic Institute and 
the Hudson Valley Technical Institute to 
develop a two-year highway-training pro- 
gram for exceptional high school students 
with engineering aptitudes. It is ex- 
pected that summer work will be available 
to those whose college marks entitle them 
to it. 


Movie on Building 
May Be Borrowed 


The marvels of modern construction are 
unfolded in a color, sound film called ‘‘The 
Builders,’ which is available for booking 
without cost to the user except transpor- 
tation charges. Intended for general as 
well as engineering audiences, the footage 
describes many new building develop- 
ments and points up the vital role played 
by welded wire fabric in reinforcing 
present-day structures. It shows job 
applications in thirteen states. The run- 
ning time is half an hour. 

The sponsor of the film is the Wire 
Reinforcement Institute, Inc., Washing- 
ton, and the producer Industrial Motion 
Pictures, Inc., Cleveland. Distribution 
is handled by Modern Talking Picture 
Service, Inc., 45 Rockefeller Plaza, New 
York 20, N.Y. 
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Moving Rubber Sidewalk Installed in Houston, Tex. 





Moving rubber sidewalk, featuring the widest (82-in.) conveyor belt ever used commer. 
cially to transport humans, begins operation at the Houston, Tex., Coliseum. First moving 
sidewalk to be installed on a bridge, the belt spans Buffalo Bayou at a height of 50 ft, rising 


12 ft in its 114-ft course to deliver passengers to the exposition hall. 
length and is 7/; in. thick, with seven plies of fabric for interior reinforcement. 

compounded rubber cover provides a scuff-resistant, easy-to-clean surface. 
travels at a speed of 132 fpm, and can handle 15,000 people an hour. 


It measures 230 ft in 
A specially 

The belt 
Design and in. 


stallation was a joint project of the Link-Belt Company, Houston and Chicago; the B. fF. 
Goodrich Company's Industrial Products Division, Akron; and the Otis Elevator Company, 


New York City. 





Accidents Do Not Just Happen 


An interesting and valuable report has 
been published by the Pennsylvania Turn- 
pike Joint Safety Research Group, ana- 
lyzing all accidents on the Pennsylvania 
Turnpike during 1952-1953. 

The current much-publicized Eisen- 
hower Road Program is predicated in a 
large measure on the need to reduce the ap- 
palling number (38,000) of highway fa- 
talities annually. This report  sub- 
stantiates the theory of better roads— 
fewer deaths. But of even greater sig- 
nificance is the analysis of what causes 
accidents under optimum driving condi- 
tions. 

Standing out is the fact that 86.5 per- 
cent of all accidents were caused by driver 
error and only 13.5 percent were caused 
by vehicle failure. Predominant among 
the driver errors was ‘Failure to Cope 
with Road Conditions,’’ which accounted 
for 42 percent of all turnpike accidents. 
The next largest category was inattention, 
which was the cause of 16.9 percent of 
all accidents during the study period. In- 
toxication was the cause of only 1.2 percent 
of the accidents. 

The report states that speed itself is not 
a cause of accident, but rather over- 
estimation of one’s own abilities at given 
speeds. The greatest number of accidents 
on the highway occurred between 41 and 
50 mph, while the average speed on the 
turnpike was between 53 and 63 mph. 
The report concluded that drivers tend to 


drive at speeds which are most comfortable 
to them. It was also noted from radar 
checks that although the average speed of 
vehicles dropped 10 mph during snow and 
sleet, there was no perceptible change 
in the average speed in rainy weather in- 
dicating a lack of awareness of the in- 
creased hazard of wet pavement. 

It was further noted that the accident 
rate on curved sections of turnpike was 
the same as on straight sections, 1.5 
accidents per million vehicle miles. Like- 
wise, the accident rate at night (including 
dawn and dusk) did not exceed the 1.5 per 
million vehicle miles of daylight driving. 
The studies also showed the majority of 
accidents occurred in good weather. 


In summarizing, the report  reem- 
phasized the fact that accidents are 
basically the result of human error 


Vehicular failures are a relatively small 
percentage of the total (and many of these 
probably result from driver negligence in 
checking his vehicle). Human error is not 
restricted to adverse environmental condi- 
tions. However, the possibility of human 
error is compounded by severe environ- 
mental conditions and as greater demands 
are put on driver ability, human error in- 
creases disproportionately. 

Drivers under all conditions tend to 
underestimate the requirements of the 
driving task or else to overestimate their 
ability. 

The human errors which cause accidents 
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Huge Mill Readied for the Cement Industry 





Ready for shipment from the Milwaukee works of the Nordberg Manufacturing Co. is one 
of the largest grinding mills made for the Portland cement industry. The unit is one of five 
similar mills for grinding raw materials and clinker to finish cement, purchased by a major 


cement producer to expand its operations. 
grinding of raw materials, measures 9'/» ft inside diameter by 34 ft inside length. 


The unit shown, which is intended for wet 


It will 


be driven by a 1,500-hp, 189-rpm synchronous motor, direct coupled to the mill counter- 
shaft. Three special railway cars were required to transport the 400,000-lb unit to its 


destination. 





are not flagrant in all cases. A slight 
error can cause a large accident. 

What's the answer? Education, says 
the report. ‘‘Accidents do not just 
happen—they are caused. They are 
primarily the result of driver error in fail- 
ing to adequately modify his behavior to 
cope with the driving environment. 
Accidents are preventable. Driver educa- 
tion and training appear to be at the 
present time, the most promising key to 
accident reduction.” - 

Organizations cooperating in the safety 
study are the Union Switch & Signal 
Division of Westinghouse Air Brake Com- 
pany, the American Institute for Research, 
J. E. Greiner Company, and the Pennsyl- 
vania Turnpike Commission. 


Newport Steel Opens 
Cold Reduction Mill 


Formal opening of the Newport Steel 
Corporation’s new reversing cold reduction 
mill at Newport, Ky., took place on Jan- 
uary 26. A major project in the com- 
pany’s $9,000,000 expansion program, the 
new mill is equipped to reduce hot rolled 
pickled steel in coil to desired gauge widths 
up to 48 in. for shearing and further proc- 
essing into cold rolled sheets. It was 
erected by the Industrial and Building 
Construction Division of Merritt-Chap- 
man & Scott. 
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F. H. McGraw Co. to Rebuild 
North Church Steeple 


Selection of F. H. McGraw & Co. to re- 
build the famed North Church Steeple in 
Boston, one of last summer's hurricane 
casualties, is announced by the Lantern 
League of the Old North Church. Work 
on the steeple will get under way in the 
spring as soon as weather permits, and 
about five months will be required to com- 
plete the job. Considerable historical re- 
searcl: ias been done to assure that the re- 
built structure will be an exact duplicate of 
the spire from which the lantern alarm of 
1775 was given. 

The McGraw Company is undertaking 
the monumental job as a public service 
without fee, and several building materials 
manufacturers are donating materials, 


Lehigh Portland Cement Co. 
Plans $15,000,000 Expansion 


A $15,000,000 expansion project will be 
undertaken at the Union Bridge, Md., 
plant of the Lehigh Portland Cement Com- 
pany. The seventh major project in the 
company’s postwar expansion program, 
the installation will increase the annual 
output of the Union Bridge plant to 3,000,- 
000 barrels of cement. It will be com- 
pleted late in 1956. 
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OS NOTES 


X—Measurement of Radioactivity 
(Part 2) 


This installment of ‘Nuclear Notes’’ was 
prepared at the request of the Sanitary 
Engineering Division's Committee on Sani- 
tary Engineering Aspects of Nuclear 
Energy by Morton I. Goldman, J.M. ASCE, 
Senior Assistant Sanitary Engineer, Robert 
A. Taft Sanitary Engineering Center, 
USPHS, assigned to the Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tenn. Con- 
rad P. Straub, of the Oak Ridge National 
Laboratory, heads the committee, which 
also includes S. T. Barker, A. E. Gorman, 
Prot. Warren J. Kaufman, and James G. 
Terrill, Jr. Next month's article will de- 
scribe techniques of measurement using 
the instruments described in this article. 


Four types of radiation-detection de- 
vices were described in the March issue. 
They were: (1) Gas-ionization instru- 
ments, which are by far the most widely 
used and which may operate in either of 
three voltage regions for particular 
desirable characteristics—ionization cham- 
ber, proportional, or Geiger-Mueller; (2) 
photographic emulsions, used primarily in 
measurement techniques for personnel 
monitoring and radiography; (3) scintil- 
lation phosphors which respond to radia- 
tion by emission of light, and are most 
popular for their excellent gamma sensi- 
tivity; and (4) chemical dosimeters, which 
are insensitive to small quantities of radi- 
ation, and find their greatest application 
in measuring doses from intense sources or 
in civil defense monitoring. 

Of the sensitive media discussed, two 
require additional electronic circuitry to 
indicate the quantity or intensity of radia- 
tion to which the instrument has been 
exposed. The photographic emulsion and 
the chemical dosimeter can be read directly 
by eye (although the films usually require 
elaborate apparatus for controlled de- 
velopment and a densitometer is usually 
employed to determine accurately film 
densities); gas ionization instruments and 
scintillation counters, however, require 
some indicator of the ionizing effects. 

Electrons collecting on an anode pro- 
duce an electrical charge, and if allowed to 
move through the conductor, produce an 
electrical current. The measurement of 
this charge or current is the function of the 
detection portion of the instrument. The 
total charge accumulated on an ionization 
chamber anode is a function of the total 
radiation exposure and can be indicated 
by the movement of a quartz fibe- in an 
electroscope or by a similar instrument. 
Dose-rate measurements can be made 
either by noting the rate of accumulation 
of charge on an electroscope, or by passing 
the collected electrons through an external 
metering circuit and noting the current 
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indication. Since the ionization chamber 
instruments collect only the primary ions 
formed, the amount of ionization current 
is extremely small and must be amplified 
by some technique before it can be meas- 
ured by commercially available milli- or 
micro-ammeters. 

Proportional counters, Geiger-Mueller 
counters, and scintillation counters pro- 
duce pulses of current which are more dif- 
ficult to relate to an average dose rate. 
These pulses of current can be integrated 
electronically to produce a flow meter cur- 
rent proportional to the average pulse 
rate or the average energy for pulse. They 
may be registered individually by an 
instrument known as a counter, or scaler, 
which is nothing more than an electronic 
adding machine with an attached timer 
capable of indicating the total number of 
pulses formed in the detector over a given 
time period 

Functionally, these radiation detection 
instruments can be classified according to 
use. 

1. Survey instruments are battery- 
powered, portable, and may measure dose 
or dose rate. Usually ionization chambers 
or G-M counters (although proportional 
and scintillation counters may also be 
found as survey instruments) are used to 
measure the absorbed dose or dose rate of 
gamma radiation or to detect the presence 
of beta contamination. Proportional 
counters and ionization chambers are used 
to survey for alpha contamination. 

2. Personnel monitoring instruments 
are small, light devices which record the 
total surface dose absorbed by the wearer. 
These are usually films, worn in a badge 
on the clothing, or pocket ionization 
chambers which indicate total charge 
collection that is measured either on a 
built-in electroscope, or on a _ separate 
electroscope instrument. Film badges 
are generally worn for a period of a week 
before development, while pocket idniza- 
tion chambers are commonly read daily. 
The pocket ionization chambers are pri- 
marily sensitive to gamma radiation and 
the films are sensitive both to beta and 
gamma radiation. There are special 
films and chambers which will indicate the 
dose received from neutrons. 

3. Laboratory instruments are non- 
portable and are usually of the pulse- 
counter type. They indicate accurately 
the pulse rate produced in a detector 
which may be either a gas ionization de- 
vice or a scintillation probe. This rate 
is indicated on a scaler (counter) and at- 
tached timer, or on a highly accurate inte- 
grating rate meter. The laboratory in- 
struments also incorporate sample mount- 
ing devices which permit accurate and 
reproducible sample placement with re- 
spect to the detecting element. The sen- 
sitive medium used depends upon the 
radiation to be measured. Proportional 
counters are most widely used for the 
measurement of alpha radiations, G-M 
counters for beta particle measurement, 
and scintillation counters for gamma 
detection although scintillation counters 
are coming into use for measurement of 
alpha and beta radiation. 

This article has presented the basis of 
operation of radiation detection instru- 
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ments, and a description of some of the 
functional groupings of particular instru- 
ment types. 
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“Where’s the Professor?”’ asked Cal 
Klater. 

“I haven't seen him since the San Diego 
Convention,"’ replied Stoop Nagle, ‘“‘but he 
asked me to give you a harder problem if 
Joe Kerr solved the last one.”’ 

“That's all I want to know. Joe’s been 
bragging too much that he’s going to work 
every one this yearandI.. .”’ 

“And you've been doing all the bragging 
for 15 years and can’t stand a little com- 
petition,” yelled Joe. ‘‘Well, let’s see you 
laugh off my answer to the first one. 
Here’s a sketch of the 8 paths in the Quazy 
Quadrille (Fig. 1). Art started from A, 
went half way to B, faced left, and went 
the same distance outward. Belle started 
from B, met Art half way, faced left, and 





























Carl 
7 Belle 
c D 
Ben Claire Dan 
B 
© Couple 
4 Gal 
© Gent 
Art 
Fig. 1. Joe imagined a 12 X 27-ft ball- 


room and waltzed 3 boys into alcoves and 
Art down the hall. 


went the same distance inward. Similarly 


for the others. Guest Professor Nagle 
asked how far Ben was from Dan: well, 
it’s AB + BC, the same as from Art to 
Carl, which he gave as 39 ft. Then he 
asked how far Ann was from Claire, and 
it’s AB — BC, the same as from Belle to 
Dot, which he gave as 15 ft. So AB = 97, 
BC = 12, and the ballroom is slightly 
bigger, with doorways at convenient 
places.” 

“Right by a fluke,”’ complained Cal 
Klater, “but you’re all wrong on the 
dimensions and shape of ABCD. AC was 
given as 27 ft and you made it nearer 29. 
The general solution is any quadrilateral 
with diagonals measuring 27 and ¥ 1017 
and diverging by arccot 0.875. If the 
diagonals bisect each other, the figure is a 
parallelogram with sides of 1/720 and 
V 153, so if you want a solution in integers, 
spot the corners at (3,0), (0,12), (24,24) 
and (27,12).” 

‘Probably I did give Joe a_ break,” 
admitted the Guest Professor, ‘‘but he 
still has 11 labors ahead of him, and I'm 
ordered to make the next one a bit more 
herculean. First, tho, let me point out 
that the ‘quazy quadrille’ was just a 
romantic way of describing squares 
diagonally on each side of a quadrilateral 
(Fig. 2). What seems evident with Joe's 
rectangle and Cal’s parallelogram is true 
for any quadrilateral; the outer and inner 
vertices of the squares are invariently 











Fig. 2. Cal agreed that ac = bd and 
a’c’ = b’d’, but proved ABCD is not a 
rectangle. 


related ac=bd and a’c’=b’d’. The in- 
variance can be used to prove some 
interesting relations for a triangle by 
taking each vertex in turn as the double 
vertex of a degenerate quadrilateral. 

‘Now for that slightly more herculean 
labor. Whether you're a buckrogerian or 
an aerosaucerian, imagine 4 space ships 
converging on the asteroid Marilyn. Just 
as each ship observes the other 3 on the 
horizon, one’s sonarman reports distances 
of 15, 17 and 24 sonameters to the other 
ships and the radioman relays a message 
that two others are 8 sonameters apart. 
What is the equatorial diameter of 
Marilyn?” 

[Cal Klater was Thatchrite (Guy C. 
Thatcher) and the Guest Professor was John 
L. Nagle.) 
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nationally recognized specifications 





U.S. BUREAU 
OF RECLAMATION 


Concrete 


ee 





When the U.S. Bureau of Reclamation 
builds a pipeline, it must last a long, long 
time. 

This is why the Bureau has specified 
concrete pressure pipe in many projects 
under its jurisdiction throughout the 
Western States. In the State of California 
alone, approximately 3,000,000 feet of 


Member companies manufacture 
concrete pressure pipe 
in accordance with 
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WATER FOR GENERATIONS TO COME 


Pressure Pipe 





concrete pressure pipe have been used in 


diameters ranging from 12” through 84”, 
and for heads up to650 feet. These jobs 
include the Coachella Valley Project, the 
Cachuma Project near Santa Barbara, 
both barrels of the San Diego Aqueduct, 
and the Central Valley Project. 

Large pipe distribution systems, often 
calling for heads of 200 feet and over, 
are jobs for concrete pressure pipe. So, 
when your city is planning a water trans- 
mission system with either low or high 
heads be sure to get the facts on concrete 


pressure pipe. 


AMERICAN CONCRETE 
PRESSURE PIPE 
ASSOCIATION 


228 North LaSalle Street 
Chicago 1, Illinois 


The 
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Perry E. Borchers (M. '30), age 73, of 
Dayton, Ohio, died in December. Mr. 
Borchers for a long time was sanitary 
engineer for Montgomery County in Ohio 
and previous to this was associated with 
K. B. Allen of Dayton. Before World 
War II he was engineer for the PWA in the 
Washington, D.C. office and remained in 
Washington during the war to work in the 
office of the Chief of Engineers, U.S. 
Army. Mr. Borchers was a graduate of 
Ohio State University, class of 1907. 


Francis Lee Castleman, Jr. (M. '42), 
age 52, dean of the University of Connecti- 
cut school of civil engineering and well 
known educator and 
technical writer, died 
on December 30. 
After receiving aC.E. 
degree from Lehigh 
University in 1926, 
Mr. Castleman con- 
tinued his studies at 
the University of 
Pennsylvania where 
he received his doc- 
torate in 1935. Dur- 
ing this period he was 
designer of bridges 
and buildings for the 
American Bridge 
Company. In 1935 he joined the faculty 
of Vanderbilt University as professor of 
structural engineering. Mr. Castleman 
became professor and head of the civil 
engineering department of the University 
of Connecticut in 1942 and was made dean 
in 1946. 





F. L. Castleman, Jr. 


John C. DeBolt (A.M. '50), age 51, 
chief of the Inspection Branch of the 
Corps of Engineers at St. Louis, died on 
November 28. Mr. DeBolt had been in 
the U.S. Engineer Office at St. Louis for 
thirty years, working on river regulation, 
channel diversion and locks and dams on 
the Mississippi. In 1944 he became engi- 
neer in charge of preparing river and har- 
bor reports for waterways and harbors for 
seven lakes in the area. Most recently 
he was assistant chief of operations in the 
construction division and head of the river 
regulating works maintenance section. 


Isidore Delson (M. '40), age 78, con- 
sulting engineer of Staten Island, N.Y., 
died on December 20. A civil engineering 
graduate of Columbia University in 1899, 
Mr. Delson was employed by the New 
York City Department of Bridges from 
1905 to 1924 becoming assistant engineer 
of bridge design and construction in 1908. 
Joining the Department of Plant and 
Structures as engineer in 1924, he later 
was promoted to chief of the design di- 
vision. In 1939 he held the post of assist- 
ant to the Deputy Commissioner for the 
Bureau of Bridges, and later started a 
private consulting practice. 
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Carl Laurence Gerhardt (M. ’44), age 
63, chief electrical engineer for the Tulsa 
(Okla.) District, Corps of Engineers, died 
in Tulsa on December 20. Born in Den- 
mark, Mr. Gerhardt was educated there 
and also attended Northwestern Univer- 
sity and the California Institute of Tech- 
nology. Before joining the Corps in 
1942, he was principal engineer for the 
PWA in Washington, D.C., and supervising 
engineer for the Grand River Dam Au- 
thority at Vinita, Okla. Mr. Gerhardt had 
been with various private companies in 
the capacity of electrical engineer. 


C. Joseph Gooch (A.M. ’18), age 66, 
consulting engineer of Brookline, Mass., 
died on December 19. <A graduate of the 
University of Maine, class of 1910, Mr. 
Gooch served with the U. S. Reclamation 
Service in Montana from 1911 to 1918. 
After World War I he joined the New 
England Power Service Co. at Worcester, 
Mass., where he was engineer. Since 
then he has served the New England Elec- 
tric System in various capacities, most re- 
cently as superintendent of line construc- 
tion. 


Henry L. Hagerman (M. ’30), age 69, of 
Venice, Fla., died recently. Mr. Hager- 
man was long employed by the J. E. 
Sirrine, Mill Engineer and Architect, which 
he joined in 1906. From 1906 until 1919 
he did mill construction work for the firm 
in the South and then settled in Greenville, 
Sy ee 


Adin Loring Hopkins (A.M. ’53), age 
61, division engineer for the Maine High- 
way Commission and a native of Camden, 
Maine, died on December 26. Mr. Hop- 
kins started working for the Maine High- 
way Commission in 1934 as a junior en- 
gineer and became district supervisor of 
maintenance and state aid construction in 
1937. In 1951 he was made division en- 
gineer for Waldo, Knox and Sagadahoc 
counties. Before joining the Commission, 
Mr. Hopkins had a private practice in 
Camden. 


Wallace C. Lyon (A.M. ’01), age 91, 
who was with the Treasury Department 
from 1893 until his retirement in 1933, 
died at his home at Hyattsville, Md., on 
December 28. Prior to his work for the 
government, Mr. Lyon was employed by 
various architects in Louisville, Ky., 
where he designed the new Bardstown 
court house. Mr. Lyon was designer of 
many Federal vaults and mints while he 
was with the Treasury Department. 


Robert James Middleton (A.M. '07), 
age 73, retired chief engineer of the 
Chicago, Milwaukee, St. Paul & Pacific 
Railway, died on December 21. Mr. 
Middleton graduated from the University 
of Arkansas in 1903 and, after three years 
with various firms, joined the western 
railroad’s office in Kansas City. Mr. 
Middleton also worked in the Seattle and 
Chicago offices where he was chief engineer. 
He had been living in Seattle, Wash. 


Theodore Frelinghuysen Miller, Jr. 
(J. M. '52), of Escondido, Calif., died re- 


cently while in service as a first lieutenant 


in the U. S. Army Air Force. Mr. Miller 
entered the Army following his graduation 
from the University of Arizona in 1952, 


Frank L. Raschig (M. 13), age 76, re. 
tired director of the Ohio Department of 
Public Works, died in Cincinnati on De. 
cember 27. Mr. Raschig was director of 
the department from 1940 to 1947 and 
then consultant to it until his retirement 
in 1948. Earlier he had been principal 
assistant engineer in the Structural Diyi- 
sion of the City of Cincinnati; chief en. 
gineer of the Cincinnati Rapid Transit 
Commission; and engineer for the Asphalt 
Sales Department of the Standard Oi] 
Company of Ohio. Mr. Raschig was a 
graduate of the University of Cincinnati, 


Albert Ralph Ellis (M. '33), age 73, 
since 1951 chairman 
of the board of the 
Pittsburgh Testing 
Laboratory, died on 
December 24. After 
graduating from Cor- 
nell University in 
1905, Mr. Ellis start- 
ed work for the Pitts- 
burgh Testing Lab- 
oratory as an inspec- 
tor. In 1918 he was 
promoted to assistant 
to the chief executive, 
becoming general 
manager three years 
later, vice-president in 1928, and president 
and director in 1936. 





A. R. Ellis 


Alfred K. Stillman (M. '49), age 54, 
partner in the firm, DeWitt C. Griffin & 
A.K. Stillman in Seattle, Wash., died in 
November. Mr. Stillman was sales engi- 
neer for Emulsified Asphalts for five 
vears and with the Washington State 
Highway Department for six years. Dur- 
ing the war he was associate engineer at 
Fort Lewis, Wash., and later started his 
own practice. More recently he had been 
a partner in the Seattle firm. 


Charled E. Stricklin (M. '43), age 70, 
since 1930 state engineer of Oregon and 
widely known as an authority on problems 
of reclamation, irrigation and water law, 
died in Merced, Calif., on November 8. 
Mr. Stricklin received his C. E. degree 
from Oregon State College in 1911 anda 
degree in law from Willamette University 
in 1918. He had been in the Oregon 
State Engineer’s office since 1919, when he 
became assistant state engineer in charge 
of irrigation. In addition, Mr. Stricklin 
had been secretary of the Reclamation 
Commission and the Hydroelectric Com- 
mission and a member of other conserva- 
tion boards including the Columbia Basin 
Compact Commission. He was a past- 
president of the Association of Western 
State Engineers. 


Henry W. Tabor (A.M. ’27), age 60, 
engineer for the U. S. Bureau of Reclama- 
tion at Denver, Colo., died on November 

(Continued on page 98) 
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A bold new approach to airport terminal design has made the 
unusual structure pictured above, now being completed at 
St. Louis’ Lambert Municipal Airport, a sensation in the archi- 
tectural and construction world. 
The obvious focus of attention is the massive but graceful 
roof, formed of huge intersecting cylindrical shells of concrete, 
120 feet wide but only 4% inches thick. The illusion is one 
peer of lightness and airiness, belying the roof’s actual weight of 
Hellmuth, Yamasaki & 3,000 tons. 
proses Me = Because there are no internal supports, inherent strength is 
William C. E. Becker, St. Louis of special importance in a building of this type. 
FOE cer nn gy renal Much of that strength is provided by the use of Laclede 
oberts & Schaefer Co., Chicago apr oe ‘ ° 
Sansa Multi-Rib Round Reinforcing Bars, not only in the roof but 
1 & R Construction Co., throughout the entire terminal. 
— These Laclede-designed bars represent the perfect balance 
between high strength and maximum anchorage, and are enjoy- 
ing ever-widening use by contractors throughout the nation. 








LACLEDE STEEL COMPANY 


SAINT LOUIS, MISSOURI + Producers of Steel for Industry and Construction 
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FLEXTRIP 
WATERSTOP 


LATEST 


VINYL PLASTIC WATERSTOP 


for “wall-floor’ and “between-pour”’ 
horizontal concrete construction joints 


Water just can’t get through joints 
protected by FLEXTRIP, the all-new, 
strip-type waterstop. Unique concave 
shape plus ribbed edges give FLEXTRIP 
a never ending grip in the concrete... 
is flexible enough to withstand extreme 
joint-separation (more than 3 inches) yet 
rigid enough to stand up to the battering 
effect of pouring concrete. Here’s lasting 
joint-protection unmatched by any other 
waterstop. What’s more, FLEXTRIP will 
never rust, rot, check or crack and is 
unaffected by acid, alkalies, petroleum 
products, chemicals or the most adverse 
atmospheric conditions . . . lasts as long 
as the concrete. Write for additional in- 
formation on FLEXTRIP and other vinyl 
waterstops. Send coupon below. 







Made by the makers of LABYRINTH 
WATERSTOPS . . . the standard 
it | on tstanding con- 
struction jobs everywhere — 
eliminates seepage prob- 
lems . . . simplifies form 
work. 
Made in Canada for 
a a. 
ls ‘onto, 
ie e—«— 
9 South Clinton * Dept. 1, Chicago 6, Illinois 


Without obligation, please send me information on 
your new FLEXTRIP and LABYRINTH WATERSTOPS. 





Name 





Company 
Address 
City 








Zone State 
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Deceased 
(Continued from page 88) 


30. Mr. Tabor received his B. S. degree 
and did graduate work at the University of 
Wisconsin receiving a C. E. degree in 1921. 
Before joining the Bureau of Reclamation, 
with which he was connected for thirty 
years, Mr. Tabor worked for several West 
Coast firms. He worked for the Southern 
California Edison Co. for six years and | 
taught for a number of years at the Uni- | 
versity of Wisconsin. Since 1946 he had 
been head of the Spillways and Outlet 
Works Section of the Bureau of Reclama- 
tion’s Dams Branch at Denver. 


Eli Monie Viner (A.M. ’27), age 64, 
supervising structural engineer for the 
Army Corps of Engineers, at Boston, 
Mass., died on November 21. A graduate 
of Brown University, class of 1914, Mr. 
Viner worked for a number of years for | 
Jenks & Ballou, Consulting Engineers of 
Providence, and had a private practice 
there. More recently he was connected 
with the Army Engineers Corps as chief of 
the design engineering section in the Bos- 
ton office. Mr. Viner was a resident of 
Providence where he settled in 1924. 





Henry K. Vogel (J. M. °49), age 33, 
engineer of the Webster Manufacturing 
Co., Chicago, Ill., died on January 4. 
Mr. Vogel started to work for the Webster 
Manufacturing Co. in 1949 upon his gradu- | 
ation from the University of Illinois. He | 
was a native of Chicago. 


Michael Anthony Volino (A.M. °52), | 
age 44, project engineer for the Arthur A. 
Johnson Corp., New York City, died on 
December 27. After graduating from the 
Polytechnic Institute of Brooklyn in 
1932, Mr. Volino worked as field engineer 
for the Town of BrookhavenL.I. In1939 
he joined the Arthur A. Johnson Corp. as 
field engineer, and in 1945 became project 
engineer. At the time of his death he was 
project engineer in the New Rochelle area 
for the company’s New England Thruway | 
work. During the war he was lieutenant 
in the navy and later returned to the New 
York firm. 


Carl Hawley Watson (M. ’30), age 68, 
died at New Hyde Park, N. Y., on Novem- 
ber 28. Mr. Watson, who retired nine 
months ago, was for many years president 
and general manager of the Gregory Coal 
& Lumber Co., of Great Neck, N. Y., 
which he joined as president in 1919. In 
addition, since 1927 he had served as de- 
signing and supervising engineer of the 
Great Neck and Belgrave Board of Sewer 
Commissioners. Mr. Watson graduated 
from Cornell University in 1910. 


Ferdinand J. Weinert (A. M. ’14), age 
76, of St. Louis, Mo., died on November 
22. Mr. Weinert graduated from the St. 
Louis Manual Training School of Washing- 
ton University in 1897. Joining the Ban- 
ner Iron Works of St. Louis in 1901, Mr. 
Weinert became sales manager of the 
structural steel division in 1925 and en- 
gineer in charge of estimating, design, and 
detailing of erection in 1940. 


A REAL HELP 
GETTING PILING 
_FROM FOSTER | 
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“By servicing our Piling 
needs with on-time ship- 
ments, Foster enabled us to 
use two rigs and meet a 
fast production schedule. 2 
Foster furnished specified sections of 
Steel-Sheet Piling in the exact lengths | 
—helped us complete driving, without f 
interruption, and on time.” 
ARTHUR J. NICHOLSON, Vice President 
EQUIPMENT & SUPPLIES INC., Pittsburgh 
Pile Driving Sub-Contractors to: 


THE H. K. FERGUSON COMPANY 








MELLON SQUARE GARAGE 
Pittsburgh’s new $3.5 million, six 
level, underground parking facility. 


Design and construction by: 
THE H. K. FERGUSON CO., Cleveland 


FOSTER RENTAL PILING 


Contractors everywhere depend on 
L. B. Foster Company for exacting, 
prompt service on all sections and 
lengths of piling for every job. 

You'll Save with Foster’s Rental Plan 
that gives you a low, fixed expense— 
provides an extra advantage in bidding. 

Write for Catalog CV-3 


iste o\ pipe FOR FOUNDATION PILE 
ue Postel H-BEARING PILE | 


> H-S LIGHT-WEIGHT PILING 


RAILS * TRACK EQUIPMENT ° PIPE FABRICATION | 
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PITTSBURGH 30 © NEW YORK 7 


HOUSTON 2 © LOS ANGELES 5 
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FLEXIBLE ARMCO PIPE HANDLES 
OHIO TURNPIKE’S HIGHEST FILL 


The highest fill on the Ohio Turnpike—110 teet—is 
located just east of the Turnpike’s highest bridge, 
crossing the Cuyahoga River. More than a quarter 
of a mile of Armco Corrugated Metal Structures carry 
drainage through this fill. 

One line of 108-inch diameter Armco MULTI-PLATE 
Pipe runs 516 feet, directly under the Turnpike. A 
smaller pipe, 980 feet long, drains another area further 
east. This line runs diagonally through the fill to the 
same outlet. 

Even under the tremendous earth load of high fills 
like this, Armco Corrugated Metal Pipe remains struc- 


ARMCO DRAINAGE 
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View of the combined outlet for 60-inch 
and 108-inch Armco Mutti-PLate installa- 
tions. Fill height was about 75 feet when 
picture was taken. 





au Mi \y 















turally sound. There is no danger of cracking or break- 
ing. Thanks to flexible, corrugated metal design, loads 
are distributed around the entire periphery of the pipe 
instead of being concentrated top and bottom as with 
rigid pipe. Long service life is assured. 

Armco Drainage Structures are available in a wide 
range of sizes, gages and shapes. It is easy to get the 
right structure to meet your specific needs. Write us 
for data. Armco Drainage & Metal Products, Inc., 3715 
Curtis Street, Middletown, Ohio. Subsidiary of Armco 
Steel Corporation. In Canada: write Guelph, Ontario. 
Export: The Armco International Corporation. 


STRUCTURES  »& 
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Engineering education ... 


(This article begins on page 43) 





complaint relative to surveying. Sur- 
veving has been cut to a bare minimum, 
especially field work. I doubt if we are 
teaching more than a third of the field 
work we were forty years ago. Edu- 
cators feel that the techniques of field 
work can be learned best in the field 
after graduation. A curriculum cannot 
be built on the needs of an individual 
employer; rather it must be built on 
what is best for the greatest number of 








Why They Used Plastiment 


students and for the profession over a 
long period of time. If there is general 
dissatisfaction with the amount of sur- 
veying being taught, the question is not 
only, “Should we have more?’ but 
also, ‘‘What should it replace?” 

The time allotted to basic English 
has been greatly reduced. Of course, 
the addition of courses in speech and 
technical writing has helped but not 
nearly enough to offset the benefits 
derived from the study of a foreign 
language for four to six years in high 
school and college. There is no space 


here to discuss why these changes have 
been made, but the logical conclusion 


at Tappan Zee... 


Using varying proportions of Plastiment 
Concrete Densifier, the engineers were 
able to keep 7%-foot wall lifts workable 
enough to permit re-vibration as long as 
8 to 10 hours after placement... 


Aiming at higher density, bond to steel, 
elimination of voids and honeycombs, 
and the reduction in heat of hydration 
with amplifying reduction in volumetric 
changes, they selected the admixture on 
the basis of successful re-vibration per- 
formance in concrete tankers, dry cargo 
ships, and New York’s Pier 57, where 
Plastiment contributed special proper- 
ties to a project designed for absolute 
watertightness. 

Whether or not you employ re-vibration, 
performance records have shown consist- 
ently higher properties of strength, 





100 (Vol. p. 204) 


PLAS vii ell 


SIKA Chemical Corporation, Passaic, New Jersey 


density, bond to steel, and resistance to 
cracking and abrasion wherever Plasti- 
ment has been used. 


For complete details on how Plastiment 
operates to produce a uniformly high 
quality concrete, send today for a copy 
of the illustrated booklet, “Plastiment 
Concrete Densifier.” Our engineers will 
be glad to tell you how Plastiment can 
help you on your present job. 





CONSULTING ENGINEERS 

AND DESIGNERS: 

Madigan-Hyland, Long Island City, New 
York; Capt. Emil H. Praeger, Chief 
Engineer; Mr. Cornelius Barrett, Resi- 
dent Engineer. 


CONCRETE 
DENSIFIER 


BRANCH OFFICES: PITTSBURGH, SALT LAKE CITY, MONTREAL, CHICAGO, 
BOSTON, WASHINGTON, D C., PANAMA - 


DEALERS IN PRINCIPAL CITIES 





is that they have lowered the student's § 


ability to write good English and prob. 
ably to speak it. 

The time spent on Elementary Draft. 
ing has been cut by one half. The time 
spent on detailing structures has been 
cut as much or more. 
the detailing instructor of forty years 
ago was inspired by the idea that he was 
teaching his students to detail in a 
manner which would be acceptable to 
most employers. 
of today hopes that what he is teaching 


I believe that 7 


i aaa 


While the instructor F 


may be practical, the primary purpose 


of the courses, or parts of courses, which 
require detailing is to emphasize the 
necessity fur accurate and detailed con. 
clusions. This is an attitude without 
which the student cannot become an 
engineer. 


Long-range development is goal 


Since the young graduate deals 
largely with elementary detail during 
his first years of employment, the trend 
in education makes the graduate of less 
immediate value to his employer, while 
giving him a better background for 
future development. Whether this is 
good or bad depends largely on the 
attitude of the employer. Deficiencies 
in English, drawing, or surveying may 
be noticed first by the employer. Re- 
cent trends have not been favorable for 
immediate good performance in these 
areas. In an effort to crowd more into 
a four-year curriculum, it has seemed 
best to cut the techniques to a minimum 
in favor of basic science, advanced 
theory, and the humanities. 

Another trend today is to develop 
faculties in which many of the members 
are interested in research. This means 
that instructors will lean towards the 
theoretical rather than the practical. 
This trend appears to be good for the 
profession as a whole over a long period 
of time. However, it presents some- 
thing of a handicap to the young gradu- 
ate if his employer insists on immediate 
proficiency in elementary surveying, 
drafting, or structural detailing, and 
places no value on the young man’s 
knowledge of differential equations or 
advanced hydraulic theory. 

Every employer and every one who 
works with young graduates should 
understand their background and be 
patient while they learn the application 
of the theory they have been taught to 
routine elementary engineering prob- 
lems. If employers will do this, they 
will discover that these same young 
men, whose education seemed de- 
ficient at first, will advance rapidly and 
show themselves well qualified to go far 
up the ladder in their profession. Their 
ceiling will be limited more likely by 
personal characteristics than by tech- 
nical qualifications. 
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BITUMULS Is ASPHALTIC BINDER IN EMUL- 
SION FORM. Applied cold, it bonds well with 
every type of clean surface; it thoroughly coats 
all types of aggregates, wet or dry. It can be 
used in damp weather and even at relatively low 
temperatures. For the deep penetration required 
on trench repair (above), Bitumuls has no equal. 


These features add up to real savings on any 
maintenance program: you save the time and 
expense of heating: you eliminate the need of a 
special prime or tack coat: you work with local 
aggregate of all kinds, lowering the expense of 
importing material: you save time lost due to 
showers: and you can start work-season earlier, 
keep going later in the year. 
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Bitumuls is available in grades for all types of 
maintenance work. Fast Setting for Sealing, Sur- 
face Treatment and for Penetration work; Mix- 
ing Grades for fast, uniform coating of a wide 
range of aggregates, from sand to clay-gravel. 


There are Bitumuls Engineers who work out of 
offices near you. Call on them whenever you feel 
that they can assist'on maintenance problems. 


Ask for our new booklet, “BITUMULS FOR 
MAINTENANCE.” It gives full technical infor- 
mation, with methods of application. 







APAERICAN 
Bitwmmuls & Asphalt 
COMPAN Y 





200 BUSH STREET, SAN FRANCISCO 4, CALIFORNIA 
E. Providence 14, R. I. Perth Amboy, N. J. Baltimore 3, Md. Mobile, Ala. 
Columbus 15, Ohio Tucson, Ariz. Seattle, Wash. Baton Rouge 2, La. 
St. Louis 17, Mo. Inglewood, Calif. Oakland 1, Calif. Portland 7, Ore. 
Washington 5, D. C. San Juan 23, P. R. 
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Concrete Supplier and Contractor Agree: 


“Duraplastic” provides a more workable mix... 


better results...at lower cost” 


CONCRETE SUPPLIER Herbert Kneller, v.p. and gen- 
eral manager of the Ezra Stipp Construction Co., 
Scranton, Pa., reports: “Our customers show a pref- 
erence for ready-mixed concrete made with Dura- 
plastic cement. That’s why we’ve used it since it was 
first introduced. Experience has shown that Dura- 
plastic produces excellent results for almost every 
type of construction work.” 


WELL-KNOWN BUILDER D. W. Richardson, president 
of the R. D. Richardson Construction Co., Scranton, 
Pa., also recommends Duraplastic. “Duraplastic 
gives us a more workable, plastic mix,” says Mr. 
Richardson. “This means we get better placing and 
appearance at lower cost to us.” 





WORKABLE CONCRETE made with Duraplastic facilitates placement 
work in construction of this type. Workmen find it easy to place Duraplastic 


concrete properly around steel reinforcing. 








POURING TRANSIT-MIXED DURAPLASTIC concrete for Bell Telephone 
Dial Exchange in Olyphant, Pa. General Contractor: R. D. Richardson 
Constr. Co.; Ready-Mixed Concrete: Ezra Stipp Constr. Co., Scranton, Pa, 


Many others throughout the building and con- 
struction field have learned to count on the advan- 
tages of Duraplastic air-entraining portland cement. 
Duraplastic makes a more plastic, more cohesive, 
more uniform mix—less mixing water is needed fora 
given slump . . . segregation and water gain are 
minimized. 


What’s more, with Duraplastic you can save on 
construction time. That’s because the greater plas- 
ticity of Duraplastic-made concrete is a real aid to 
faster, easier placement. All these advantages — plus 
improved surface appearance — are yours when you 
build with Duraplastic. 


YET DURAPLASTIC COSTS NO MORE! It sells at the same price as regular cement and requires 
no unusual changes in procedure. Complies with ASTM and Federal Specifications. For descrip- 
tive booklet, write Universal Atlas Cement Company (United States Steel Corporation Sub- 


sidiary ), 100 Park Avenue, New York 17, N. Y. 


OFFICES: Albany, Birmingham, Boston, Chicago, Dayton, Kansas City, 
Minneapolis, New York, Philadelphia, Pittsburgh, St. Louis, Waco. 


*«Duraplastic”’ is the registered trade-mark of the air-entraining portland cement manufactured by Universal Atlas Cement Company. 





ATLAS ® 





DURAPLASTIC 


AIR-ENTRAINING PORTLAND CEMENT 








Makes Better Concrete at No Extra Cost 





UNITED STATES STEEL HOUR—Televised alternate weeks—See your newspaper for time and station 
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CUPERIOR 


Allthe Accessories For 4 
Dependable Concrete Forming! 4 








TILT LOCK CLAMPS 








SNAP TIES 





STANDARD COIL TIES 


CONE-FAST COIL TIES 


ROD CLAMPS COIL LOOPS 


wie 


SCREW ANCHORS AND BOLTS 


















ADJUSTABLE 
SCREED CHAIRS 





STANDARD HANGER FRAMES 








. R ee 9 \ 
oe eh PICK-UP” INSERTS ‘. 
\\| FOR TILT-UP SLABS F 
\ = — i] Shown here are some of the many types of Form Ties, Anchors, and 





other concrete accessories which SUPERIOR’S years of engineering 
and field experience plus manufacturing dependability have developed 
and produced. 


. a 
Every item in the SUPERIOR line is specifically designed to provide 
| the most dependable and efficient forming method for ordinary 


SPECIAL HANGER FRAMES 








foundations, engineering structures, watertight walls and architec- 
tural concrete. 


When you plan form work, SUPERIOR’S experienced engineers are 
WIRE BEAM SADDLES available to prepare suggested layouts of form work as well as com- 


plete estimates and quotations. 







For details 


request copy ai SUPERIOR CONCRETE ACCESSORIES, Le 


ee 4110 Wrightwood Avenue, Chicago Illinois 
MPLETE = New York Office: 1775 Broadway, New York 19, N.Y : 
CATALOG FS Pacific Coast Plant: 2100 Williams St., San Leandr Calif ie Py Ww 
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HOW TO HANDLE 


WET JOBS 





ATOMIC SUBMARINE 
LABORATORY 


West Milton, N. Y. 


Excavation: Elmhurst Contracting Co. 









QUAKY SOIL—fine alluvial silt 
overlying bedrock — was a hazard 
confronting General Electric and 
A.E.C. Vibration of excavating ma- 
chinery made soil fluid, caused col- 
lapse of test hole. 








x > ay 
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A VACUUM WELLPOINT system, 
by Griffin, solved the rare type of 
problem involved. Removal of small 
amounts of water (only 20 gpm)— 
this plus high vacuum was enough 
to make soil stable—even to stand 
at slopes as steep as 14% on 1 (See 
photo). 


THE SKILLS of the wellpoint engi- 
neers were taxed in many ways. A 
vacuum system is itself complex. 
The sand filters required special 
techniques. Though part of sub- 
grade lay 25 ft below ground water, 
a multi-stage system was avoided 
—by working with header line 
below natural water table. 





WELLPOINT cor. | 


381 East 141st Street, New York 54, N. Y. 
4 d, Ind. Houston, Tex. Jack ille, Fle. 





In Canada: Construction Equipment Co., Ltd. 
Toronto Montreal Halifax | 
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New Publications 





Thin Concrete Shells. Papers by a group of 
leaders in the field of shell structures make up the 
the recently published Proceedings of the Con 
ference on Thin Concrete Shells, held at Massa 
chusetts Institute of Technology, June 21-23, 
1954. The compilation, which includes contri- 
butions on architectural, design, and construction 
aspects of the subject, sells for $5, postpaid in the 
United States. Inquiries should be sent to Miss 
Jean E. Murray, Room 1-250, Massachusetts 
Institute of Technology, Cambridge 39, Mass. 


Mississippi River Stages. Detailed Mississippi 
River stream-gaging records for 1953 are available 
in a 296-page publication announced by the 
Mississippi River Commission. The paper- 
bound volume includes daily gage records and 
daily observed river discharge records at sta- 
tions operated by district offices of the Corps of 
Engineers and other agencies. Copies, priced 
at $1 each, may be purchased from the Office of 
the President, Mississippi River Commission, 
P.O. Box 80, Vicksburg, Miss. Checks should 
be made payable to the Treasurer of the United 
States. 


Testing Laboratories. Information on 278 
commercial and 86 college laboratories equipped 
to undertake testing on a commercial basis is 
given in a 48-page Directory of Commercial and 
College Testing Laboratories issued by the Ameri- 
can Society of Testing Materials. A successor to 
Miscellaneous Publication M 187 of the National 
Bureau of Standards, published in 1947, the pres- 
ent directory includes testing for air pollution, 
industrial waste, and similar factors as well as the 
standard testing of commodities. Copies are 
available from the American Society for Testing 
Materials, 1916 Race Street, Philadelphia 3, Pa. 
The cost is $1. 


Construction Review. The first issue of Con- 
struction Review, which consolidates the monthly 
publications of the Departments of Labor and 
Commerce, made its appearance in January. The 
improved and modernized publication gives vir- 
tually all current government statistics pertaining 
to the construction industry, plus information 
from some non-government sources. It also prom- 
ises articles on specific aspects of construction, 
including interpretation of trends, outlook, and 
special studies. Copies are for sale by the Super- 
intendent of Documents, U.S. Government 
Printing Office, Washington 25, D.C., at 30 cents 
each. The subscription price is $3 a year do- 
mestic, and $4 foreign 


Construction Standards. What technique is 
expected to save the building industry millions of 
dollars? This and many other questions impor- 
tant to the builder, the buyer, and the real estate 
man are answered by experts in the Proceedings 
of the Fifth National Conference on Standards, 
which was held in New York in November. 
Entitled Standards for a Stronger America, the 
100-page volume is available from the American 
Standards Association, 70 East 45th Street, New 
York 17, at $3. 


Subsurface Studies. An important aid in 
the solution of subsurface geologic problems in 
Wisconsin has been made generally available with 
publication of the work of two University of 
Wisconsin geologists, which comprises Bulletin 
78 in the Wisconsin Geological Survey Series. 
The report details a four-year study showing the 
degree to which geophysical studies can be of 
assistance in resolving some of the problems of 
subsurface water supply, mineral exploration, 
engineering, and subsurface geology encountered 
in the state. Copies, priced at $2 each, are being 
sold through the Office of the State Geologist, 
Science Hall, University of Wisconsin, Madison, 
Wis. 


United States Maps. Availability of new 
editions of United States maps—Status of Topo- 
graphic Mapping, Aerial Photography, and Aerial 
Mosaics—is announced by the U.S. Geological 
Survey. The maps show all areas covered by 
topographic maps produced by the Geological 
Survey and other federal agencies, new mapping in 
progress, and all areas covered by aerial photo- 
graphs obtained by or for federal, state and com- 
mercial agencies. Copies may be obtained with- 


out charge on request to J.O. Kilmar!:n, Chief 


Map Information Office, U.S. Geologic | Survey 
Washington 25, D.C. 4 
Truss Design. Time savers in the form oe 


tables to aid in designing trusses have been pre. 


pared by W.H. Evans, A.M. ASCE, and CW 
Matthews, J.M. ASCE, who will sell cojes at cog f 
—30 cents. Inquiries should be addres:ed to yy, 


Evans at 61 Park Plaza, Daly City, Cal 


Examinations, California. 
larged (287 pages) book covering examinations 
given by the State of California for the registra 


A revised and ep. } 


tion of civil engineers and engineers iu training © 


may be obtained from the author, August fF 
Waegemann, J.M. ASCE, 2833 Webster Street 
San Francisco 23, Calif. For part of the periog 
covered (1940-1953) the author has provide 
unofficial solutions to the examinations given 


Copies, priced at $7 each plus tax, will be sent | 
; 


postpaid, or C.O.D., plus postage. 


Resources for the Future. The need for re. 
search and education in the social sciences ty 
match technological advances in development 
conservation, and use of natural resources is em. 
phasized in the recently issued annual report of 
Resources for the Future, Inc. The 36-page 
report covers the work of the organization for the 
year ending September 30, 1954. Inquiries 
should be addressed to Resources for the Future 
Inc., 1145 Nineteenth Street, N.W., Washington 
6, D.C. Also available is the final report of the 
Mid-Century Conference on Resources for the 
Future, held in Washington in December 1953 
Entitled The Nation Looks at Its Resources, the 
418-page, paper-bound report sells for $5 


Pollution Control. Sewage-disposal facilities 
to purify waste from a population of more than 
4,000,000 are now in operation in the Ohio Valley 
and new facilities under construction or approved 
will treat the sewage from another 3,260,000 per. 
sons. This is part of the story of pollution-contro| 
developments revealed in the sixth annual report 
of the Ohio River Valley Water Sanitation Com. 
mission, which has been presented to the gover 
nors of the eight states who are joined in a re. 
gional campaign to secure clean streams. Ia- 
quiries concerning the report should be sent to the 
Commission, 414 Walnut Street, Cincinnati 2 
Ohio. 


Manpower Policy. Improved vocational guid 
ance with the aim of encouraging more young 
people to become skilled workers and technicians 
inspired a 50-page report on the subject issued by 
the National Manpower Council in December 
The Council, which is financed by the Ford 
Foundation, was established at the Columbia Uni 
versity Graduate School of Business by President 
Eisenhower when he was head of the university 
Inquiries should be addressed to the National 
Manpower Council, Graduate School of Business 
Columbia University, New York, N.Y. 


Highway Studies. A considerable range o/ 
information on road equipment is covered by the 
American Road Builders Association in a Sym 
posium on Road Equipment, recently issued as 
Technical Bulletin No. 209 and priced at $1.50 
Other valuable ARBA publications include Bulle 
tin No. 208, consisting of three articles on soil 
cement and selling for 50 cents; Bulletin No. 210 
which reports the Proceedings of the Annual 
Meeting of the ARBA Educational Division and 
costs 75 cents; and Bulletin No. 211, which details 
an ARBA committee report on winter mait- 
tenance of roads and is priced at 50 cents. ARBA 
members are entitled to one free copy upon 
request. Copies may be obtained from the 
ARBA, World Center Building, Washington 6 
D.C. 


Soil Surveys. Issuance of a series of reports 00 
soil conditions in each county of New Jersey—for 
use by highway engineers in locating and relocat 
ing road alignments and in finding material suit 
able for fills—is announced by the Joint Highway 
Research Committee, which has its headquarters 
in the Rutgers University College of Engineering 
New Brunswick, N. J. Currently available 
are reports for Essex, Passaic, Bergen and 
Hudson, Union, Hunterdon, and Somerset coun 
ties, priced at $1 each, and for Ocean, Mortis 
Middlesex, Sussex, Mercer, Warren, and Salem 
counties, at $1.50 each. Also available are Re 
port No. 1 on Environment and Research Pro- 
cedures, which is $1.50, and ‘‘Dynamic Compac 
tion of Soil,” by R. K. Bernhard, which is $1. 


(Continued on page 106) 
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a Facilities such as these give engineers a major 
National § FATIGUE f advantage in making technical advances — and thus 
Business, J | MACHINE advancing their careers. Moreover, the large 
_— F 90000018. 22: ; number of projects always in motion at Lockheed 
ange of | 2.000 CYCLES © mean continuing opportunity for promotion 
a as well as job security. 
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le Bulle with Structures training: 
io 210 1. “Fail-Safe’’ Structures — Lockheed has begun an extensive 
Annual pioneering effort in the new concept of “fail-safe” 
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ae phases of Lockheed’s diversified development program — 
ARBA already the largest in the company’s history. 
ig 2. New studies in: Effect of high temperatures on 
igton 6 Ralph Oliva, research structures; optimization of thin-wing designs and other 
engineer, examines aero-elastic problems; new materials such as ultra-high 
— Super Constellation heat treat steel; panel instability at extremely high speeds. 
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segs of fatigue failure ‘ il ‘ : 
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CEMENT GUN COMPANY PROTECTS 
STRUCTURAL STEELWORK WITH “GUNITE” 


The photograph above shows ‘““GUNITE” 
fireproofing of the structural steel trusses 
in an auditorium at one of the large 
eastern colleges. 

The trusses were made of heavy 14” wide 
flange members. The Cement Gun crew 
blocked off the webs and box encased the 
structural steel members with reinforced 
“GUNITE." 


Structural steel below the decks of bridges 
spanning railroads is frequently encased 
by us, in this manner, to protect the steel 
against locomotive blasts and acids. 
Many other types of repair, remodeling 
and new construction with ‘“\GUNITE” 
are fully pictured and described in our 
latest catalog. Write, on your letterhead, 
for Catalog B-3000 and your copy will be 
sent by return mail. 























Preserve your 


PROCEEDINGS-SEPARATES OR MANUALS 


in special 


MULTIPLE BINDERS 


available now in two forms 


Style 1 


for Proceedings-Separates—holds forty individual leaf- 
lets securely with wire inserts, easy to install or remove. 


Style 2 


for Manuals of Engineering Practice—has room for 
fifteen pamphlets, attached by wire holders. 
These binder covers are designed for easy assembly or 
re-assembly and repeated use of reference material. 
They are in substantial black fabricoid with gold lettering, 
and are stable and useful when partially or completely full. 


Order form 


American Society of Civil Engineers 
33 West 39th St., New York 18, N.Y. 


Enclosed is $............in payment for........seeeeees 
Proceedings-Separates Binders (Style 1) at $3.00 each.. 
Manuals Binders (Style 2) at $2.75 each..........eeeeeee 


Date 


PRMRBEL ECCLES GS babe ek Ska S Soo eS bbb scan eeeehows eee 
PMO SNNID hab o echo ses andscuhiek cies macaneowe us 
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New Publications 
(Continued from page 104) 


Construction Management. Availa! 
Bibliography on Management of C 
Jobs, listing references to articles dea 


ity of a 
‘tr uction 


ad iS 





ng wi 
construction job planning, work schedu Pe bo 
organization, material-requirement char‘s, mate. 
rial-delivery time and contracting prod dures op 
various jobs is announced by the E: ineering 
Societies Library. Identified as _ Bibiiography 
No. 8, the listing may be purchased from the Lj. 
brary, 29 West 39th Street, New York !s, at $2, | 
copy. 

Pollution Control. Procedures for nalyzing 
metal-finishing wastes are outlined in a recent 
manual published by the Ohio River Valley 


Sanitation Commission in cooperation with jts 
Metal Finishing Industry Action Committee 
The 108-page report provides methods for screen. 
ing out substances which cause interference in the 
use of commonly accepted analytical techniques, 
Copies, priced at $1, are available from the Com. 
mission, 414 Walnut Street, Cincinnati 2, Ohio, 


Structural Steel. To assist all concerned with 
the planning, financing, and construction of 
schools, the American Institute of Steel Construc. 
tion has prepared a booklet showing the successfy] 
use of steel framing in different types of school 
structures and in various geographical locations 
where physical requirements differ. For free 
copies write to the AISC, 101 Park Avenue, New 
York 17, N.Y. 


Cement, Standards. The most recent edition 
(1954) of the ASTM Standards on Cement brings 
together in compact, readily usable form test 
methods, specifications, and definitions used in 
the field. Prepared by ASTM Committee C-1 on 
Cement, the 254-page book, in heavy paper cover, 
can be obtained from the American Society for 
Testing Materials, 1916 Race Street, Philadelphia 
3, Pa., at $2.75 each. 


Timber. Common misconceptions about tim- 
ber construction are cleared up in an interesting 
booklet written by Verne Ketchum, M. ASCE, 
chief engineer of Timber Structures, Inc., Port- 
land, Oreg. Free copies of the publication, en- 
titled Fact or Fiction, are available from Timber 
Structures, Inc., P. O. Box 3782, Portland. 


Technical Dictionaries. In a recently pub- 
lished Bibliography of Interlingual, Scientific and 
Technical Dictionaries, UNESCO lists 1,629 
dictionaries and glossaries which give the equiv- 
alent in two or more languages of technical 
terms relating to any of 237 different branches of 
the natural sciences and their application in en- 
gineering and technology. The listing also shows 
which dictionaries provide translations for which 
of 75 different languages. Copies are $1.75 each, 
and may be obtained from all UNESCO sales 
agents or from the Columbia University Press, 
2960 Broadway, New York 27, N. Y. 


Pollution Control. To bring its Water Quality 
Criteria, issued in 1952, up to date, the California 
State Water Pollution Control Board early in 
January published Addendum No. 1 to it. The 
new 164-page publication includes a critical re- 
view of the work represented in the 1952 report, 
necessary errata, and abstraction and evaluation 
of technical data published during 1952 and 1953 
(some 371 new references). Copies of Addendum 
No. 1 are for sale to those who purchased the 
1952 edition at $1.50 a copy, postpaid but not 
including the 5 percent sales tax which must be 
added for California addresses. Payment should 
accompany orders to the Documents Section, 
State Water Pollution Control Board, 721 Capitol 
Avenue, Sacramento 14, Calif. 

[Editor’s Note: Copies of the Los Angeles 
County Flood Control District’s Biennial 
Report on Hydrologic Data (No. 146) for the 
1951-1952 and 1952-1953 seasons—reviewed 
briefly in the November issue, page 111—may be 
referred to in the following libraries: U.S 
Weather Bureau Library, 24th and M Streets, 
N.W., Washington 25, D.C.; Documents Section, 
California State Library, Sacramento 9; Los 
Angeles County Public Library, 322 South Broad 
way, Los Angeles 13; Los Angeles City Library, 
630 West Fifth Street; and Los Angeles City 
Municipal Reference Library, 300 City Hall 
They are not available for general distribution, as 
implied in our review. ] 
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Non-ASCE Meetings 


— 





American Society for Metals. Ninth 
Western Metal Exposition at the Pan- 
Pacific Auditorium, and Ninth Western 
Metal Congress at the Ambassador Hotel, 
Los Angeles, March 28-April 1. Co-spon- 
sors are the American Society for Metals 
and twenty-four other technical societies. 
Registration for the exposition free to 
members of any of the sponsoring societies. 


American Society of Mechanical En- 
gineers. Engineering Management Con- 
ference at the Hotel Statler, Cleveland, 
Ohio, March 23-24. 


Annual Water Symposium. Sponsored 
by Louisiana State University at Pleasant 
Hall, Louisiana State University, Baton 
Rouge, La., March 22-23. Registration 
fee $8.00 including banquet. Informa- 
tion from J. W. Brouillette, Director, 
General Extension Division, L.S.U., Baton 
Rouge 3, La. 


Associated General Contractors of 
America. Thirty-sixth Annual Conven- 
tion in New Orleans, La., March 14-17. 
Information from AGC _ headquarters, 
Munsey Building, Washington 4, D.C. 


Atomic Industrial Forum. Atomic In- 
dustry Conference at the Mark Hopkins 
Hotel, San Francisco, Calif., April 4-5. 
Co-sponsors are the Stanford Research 
Institute and Atomic Industrial Forum, 
260 Madison Ave., New York City. 


Better Concrete Conference. Spon- 
sored by Iowa State College at Memorial 
Union, Iowa State College, Ames, March 
17-18. 


Biological Waste Treatment. Con- 
ference sponsored by Manhattan College, 
at Manhattan College, April 13-15. 


International Commission on Large 
Dams. Fifth International Congress in 
Paris, France, and North Africa, May 23- 
June 12. Deadline for registration, March 
18. Notify J. W. Stanley, Secretary- 
Treasurer, U.S.C.O.L.D., P.O. Box A-A, 
Boulder City, Nev. 


National Air Pollution Symposium. 
Third Symposium at the Huntington- 
Sheraton Hotel, Pasadena, Calif., April 
18-20. Sponsors are Stanford Research 
Institute, California Institute of Tech- 
nology, University of Southern California, 
University of California, Southern Cali- 
fornia Air Pollution Foundation and the 
Air Pollution Control Association. 


Municipal and Health Engineering 
Conference. Sponsored by the Engineer- 
ing and Industrial Experiment Station 
and the Agricultural Engineering Depart- 
ment of the University of Florida and the 
State Board of Health, at Gainesville, 
Fla., March 15-16. 
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RECIPE FOR 
BETTER 
AIR LINES 








When you combine these advantages built into Naylor 
lightweight pipe, you can count on top performance in 
air lines for high or low-pressure service: 


LIGHTWEIGHT—without sacrifice of strength, assures easy handling 
and installation. 


SAFETY—through the spiralwelded lockseam which acts as a con- 
tinuous expansion joint to absorb shock loads, stresses and strains. 


GREATER COLLAPSE STRENGTH—through the reinforcing spiral truss 
which permits lines to be operated under vacuum as well as pressure. 


FASTER CONNECTIONS—with the one-piece Naylor Wedge-Lock coup- 
ling that can be assembled or disassembled with a hammer. 


For the complete story on this distinctive lightweight pipe and 
coupling combination, write for Bulletins No. 507 and No. 514, 





NAYLOR PIPE 





NMeyYLOR PIPE COMPAR Y 


1281 East 92nd Street, Chicago 19, Illinois 
Eastern U. S. and Foreign Sales Office: 350 Madison Avenue, New York 17, New York 
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1955— B-47 Stratojet assembly, Boeing Wichita Division 


Boeing offers engineers long-range careers 


Back in 1927 engineers designed air- 
plane wings in simple terms of wood 
and cloth. An airplane wing of today 
is a complex aerodynamic structure 
housing a myriad of electrical, me- 
chanical and hydraulic systems. 

Yet many Boeing engineers of 1927 
are still with the company. They have 
grown with the science of aviation— 
capitalized on its potentials, and con- 
tributed to its progress. 

What engineer in 1927 could fore- 
see the stature of the aviation industry 


today. They saw only a challenge—an 


108 


opportunity—to create a future. If you 
seek similar challenge—limitless op- 
portunity—and growth potential—you 
can find it at Boeing. 

Boeing is seeking more engincers 
of ability—in Research, Design and 
Production. Today, one out of each 
seven Boeing employees is an engi- 
neer! You'll work on such diverse pro 
grams as: The B-52 and B-47 multi-jet 
The 


jet transport. 


bombers. “707,” America’s first 


Research in nuclear- 
powered and supersonic flight. One 


of the nation’s major guided missile 


programs, the F-99 Bomarc pilotless 
aircraft. Beyond that? Engineers will 
establish the future pattern. 

Boeing has openings for virtually all 
types of engineers—electrical, civil, 
mechanical, aeronautical and related 
fields, as well as for applied physicists 
and mathematicians with advanced 
degrees. 

For full information on your opportunities 


at Boeing, send résumé of your education 


and experience background to: 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Dept.D-10, Seattle 14, Wash. 


SEATTLE, WASHINGTON WICHITA, KANSAS 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


CHICAGO 
84 E. RANDOLPH ST. 


NEW YORK 
8 W. 40th ST. 


Men Available 


Civit ENGINEER; A.M. ASCE; 36; married; 
B.C.E. 1940, graduate work 42, ’48; P.E.(Wis 
consin, New York); 14 years’ diversified ex 


steel and con- 
plants, multi- 


rience as structural engineer: 
crete construction of industrial 
story buildings and warehouses; field and con- 
struction surveying and supervision. Presently 
president of small manufacturing plant employing 


70 people. Desires permanent position with 
managerial responsibilities Location preferred 
Wisconsin but will relocate. C-26-30-CE; Chi 
cago. 

ForEIGN Position; M. ASCE; 45; single; 
experienced Australian Civil, Mechanical, Elec- 
trical Engineer; completed Master’s degree in 
Petroleum; fifteen years supervision heavy con- 


England, India, Middle 
East, Central America, including oilfield plants, 
pipelines, pump stations, harbour terminal in- 
stallations; excellent health; desires responsible 
foreign position. C-26 


struction in Australia, 


Civit ENGINEER; M. ASCE; 67; married; 
New York State P.E. and L.S.; 50 years’ diversi- 
fied experience as engineer, superintendent, 


office manager, estimator including cost work and 
purchasing on heavy construction, water supply, 
gas plants and electric generating stations, shops, 





ENGINEERING 
OPPORTUNITIES 


IN LONG RANGE 
GUIDED MISSILE PROGRAM 


MISSILE STRUCTURES 
ENGINEERS 


Challenging problems in:— 
Aeroelasticity & Flutter 
Vibration 
Loads 
Structures Analysis 
Weights 


Openings at both junior and senior 
levels. For additional information 


forward resume to: 


Missile & Control Equipment Dept. C 
Engineering Personnel 
NORTH AMERICAN AVIATION INC. 
12214 Lakewood Blvd. 
Downey, Calif. 
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100 FARNSWORTH AVE. 


DETROIT SAN FRANCISCO 


57 POST ST. 


office buildings, etc.; desires full time or part 
time office work in general contractor's or con- 


sulting engineer’s organization. Location pre- 
ferred, New York Metropolitan area. C-28 
CONSTRUCTION ENGINEER; J.M. ASCE; 27; 


single; willing to travel; six years’ experience in 
highway and bridge construction (two as Project 
Engineer). Desires position with consultant or 


contractor. C-29. 
Sorts ENGINEER; J.M. ASCE; 30; married; 
B.S.C.E.; Registered California; six years’ ex- 


perience in all phases of applied soil mechanics and 
foundation investigations, the last three years 
in a supervisory capacity. Desires responsible 
position, design or construction, preferably not in 
alargecity. Willrelocate. C-30. 


Civit ENGINEER; J.M. ASCE; M.C.E. ’47; 
32; P.E California; married; one year in- 
structing; five years’ professional experience in 


petroleum industry and airfield planning; one 
year sales and one year administrative experience 
in lumber industry Desires permanent position 
leading to managerial responsibilities. C-31-107- 
A-San Francisco 


Civir ENGINEER; J.M. ASCE; P.E. (New 
York); eight years’ diversified design experience 
for chemical plants and oil refineries—steel, 
concrete (including rigid frame analysis), heavy 
foundations, servers; heating and plumbing 
systems; plant layout including buildings, 
roads, R.R. sidings. Desires position affording 
increasing scope with good advancement poten- 
tial. Will relocate. Foreign assignment con- 
sidered. C-32. 


Positions Available 


INSTRUCTOR; civil engineering; M.S. degree 
and some experience in teaching required. 
The appointment would be for three years, 
round-trip expenses would be furnished and main- 
tenance would be provided. Position available 
in the fallof 1955. Location, Near East. F-856. 


Civit ENGINEER; experienced in design of 
sewerage system and sewerage treatment plants. 
Salary, $6,240 or better depending on applicant. 
Location, Connecticut. W-859 


INSTRUCTOR OR ASSISTANT PROFESSOR; M.S 
in civil engineering; to teach surveying, soil me- 
chanics, fluid mechanics and normal civil engi- 
neering laboratories. Should be active in tech- 
nical and _ professional organizations. Salary 
and academic rank open. Position starts Sep- 
tember 1955. Location, Midwest. W-868(a). 


JUNIOR ENGINEERS; civil graduates; under 26; 
with above average academic records. Veterans 
with no practical experience will be considered 
Applicants must be willing to relocate. Salary 
open. Location, Pennsylvania. W-910 


INSTRUCTOR; civil engineering; preferably with 
M.S. degree; practical or teaching experience; 
major interest, sanitary engineering, desired but 
not required. Position open in the fall of 1955. 
Location, Midwest. W-923 


SALES REPRESENTATIVE; 28-35; civil or me- 
chanical graduate; with metal sales experience in 
building materials field, to call on architects, 
engineers and contractors covering design, in- 
stallation, specifications, costs, etc., for aluminum 


projects. Salary, $6,000—-$8,000 a year. Loca- 
tion, New York, N. Y. W-927. 
ENGINEERS (a) Sanitary Engineer; with five tc 


ten years’ experience to take charge of design arid 
making general layouts, as well as supervising 
other draftsmen. Salary, $7,200-$8,400 a year. 
Location, western Pennsylvania. (6) Resident 
Engineers; residence required at the site of opera- 
tions, mostly in and ng — 


Salary, $7,800—$8,400 a year 


This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates— 
established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


DESIGN ENGINEER; Civil graduate; 35-50; 
with at least five years’ design and layout of road 
construction, drainage facilities and general site 
adaptation on airfield project. Salary, $9,600 a 
year plus $12 a day living allowance. Duration 
six months. Location, France. F-956. 


STRUCTURAL DESIGNER; civil graduate, with 
at least eight years’ reinforced concrete and struc- 
tural steel design experience covering industrial 
and process construction. Salary, $6,240—$7,280 
a year. Location, New York, N.Y. W-968. 


STRUCTURAL ENGINEER; to design and super- 
vise the design of miscellaneous steel, concrete 
and timber structures. Salary, $6,700 a year, 
plus fringe benefits. Location, New England. 
W-977. 


INSTRUCTOR; civil engineering 
young; preferably with M.S. degree; 
and a half months school year. Salary, 
vear. Location, Pennsylvania. W-979 


graduate; 
for eight 
$4,000 a 


STRUCTURAL DESIGN ENGINEER; graduate; 
30-50; with seven to eight years’ experience, 
three of which were in the design of steam power 


stations. Will design both structural steel and 
reinforced concrete and make a_ presentable 
drawing. Location, western Pennsylvania. W- 
983. 





Civil and 
Structural 
Engzneers 


To design new oil-refineries 
and chemical plants. The 
work is basically a design of 
steel and reinforced concrete 
structures. And site-develop- 
ment engineering. 


Please send your resume to 
our Personnel Department. 
Your letter will receive im- 
mediate and confidential 
attention. 


CF BRAUN & CO 


ENGINEERS CONSTRUCTORS 
ALHAMBRA 
CALIFORNIA 
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AIRCRAFT 
ENGINEERS 


With Experience 
WANTED AT 


GRUMMAN 





LAYOUT DESIGNERS 


Airframe Structures 


FLIGHT TESTING 


Planners 
Analysts 


HYDRAULICS 


Systems Design 
Testing 


STRUCTURES 


Stress Analysis 


RESEARCH 


Computer Engrs. Digital or 
Analog 
Vibration & Flutter Engrs. 
Dynamic Analysis—Systems 
Engineers 


ARMAMENT INSTALLATION 
AERODYNAMICS 
INSTRUMENTATION 


TOOL ENGINEERS 


Recent Graduates with Aero- 
nautical, Mechanical, Civil or 
Degrees 


Engineering Physics 
may qualify. 





& 
Proof of U. S. Citizenship Required 


e e 
@ e 
e APPLY IN PERSON e 
e OR SEND RESUME TO: e 
e Engineering Personnel Dept. 
& INTERVIEWS AT € 
. Employment Office e 
- e 
* @ 
. € 
e « 


South Oyster Bay Road 
North of Railroad 


Monday thru Friday 


8:30-11:30 AM; 1:30-3:30 PM 


GRUMMAN AIRCRAFT 


Engineering Corp. 
Bethpage, N. Y. 
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INSTRUCTOR; civil engineering; M.S. degree; 
with some practical experience to teach the fields 
of transportation and surveying. Salary, $3,600— 
$4,750 for nine-month academic year. Com- 
pensation for summer work. Location, Pennsyl- 
vania. W-989. 


DESIGN DRAFTSMAN; preferably civil graduate; 
with four to six years’ experience covering design 
and layout of industrial buildings. Salary, 
$6,600-$6,900 a year. Location, New York, N.Y. 

95. 


SUPERINTENDENT; 40-55; for a large sewage 
treatment plant, an intercepting sewer system, 
and district and main sewage pumping stations; 
some previous experience as superintendent 
Must have or be able to obtain a New Jersey 
grade A operator’s license. Location, southern 
New Jersey. W-1009 


INSTRUCTOR; with B.S. degree; to teach sur- 
veying and general civil engineering subjects in a 
junior college. Salary, $4,000-$4,500 a year 
Location, New Jersey. W-1022. 


CuieF ENGINEER; to take charge of all new 
design and construction, replacement of worn 
and obsolete equipment; must know about the 
operation of water softening plants and sewage 
treatment plants. Salary, about $10,000 a year. 
Location, South. W-1033. 


ASSISTANT DIRECTOR OF PUBLIC WORKS; 
civil graduate; experience essential in street 
design and construction, storm water drainage 


and related work. Executive ability desirable. 
Salary, $7,200 a year. Location, South. W- 
1047. 


CONSTRUCTION SUPERINTENDENT; civil gradu- 


ate; with considerable experience on concrete 
foundations and superstructures for industrial 
plants. Salary, $7,800-$9,000 a year. Location, 
South. W-1057(a). 


WartTeER Utivity Executive; civil or mechani- 
cal graduate, with professional engineer’s license. 
Experienced in hydraulics, with pumping and 
gravity, with large sized pipes up to 60’’; sur- 
veying, with knowledge of right of way locations; 
standard procedure of public utility accounting 
Salary open’ Location, New England. W-1063. 


TEACHING PERSONNEL (a) Instructor; young; 
preferably with M.S. in civil engineering. Salary 
open. (6) Assistant or Associate Professor; 
with at least M.S. in civil engineering and con- 
siderable training and experience in various as- 
pects of highway engineering. Salaryopen. Posi- 
tions available fall of 1955. Location, Midwest 
W-1073. 


STRUCTURAL ENGINEER; with steel and timber 
design and construction experience to supervise 
layouts, prepare specifications and estimates 
covering cooling towers, supports, and pumping 
equipment. Salary, $5,200-$6,500 a year. Lo- 
cation, New York, N.Y. W-1087. 


STRUCTURAL ENGINEERS; B.S. or equivalent 
experience; 35-50; married; with eight to ten 
years’ experience in structural and architectural 
engineering design; capable of heading design 
group. Prefer experience in industrial type work. 
Will calculate and design structural steel, con- 
crete foundations for industrial equipment of 
buildings, write requisitions and material takeoff, 
check fabrication drawings, etc. Salary up to 
$8,400 a year depending on experience. Em- 
ployer will pay fee. No traveling. Location, 
Chicago. C-2576(a) 


SaLes ENGINEER; structural steel; C.E. or 
M.E. graduate with five years’ experience in 
detailing and checking structural steel. Must 
have structural license and a knowledge of engi- 
neering and estimating. Will do detailing, 
estimating and selling structural steel products 
and fabrications. Salary, $6,240-$7,800 a year 
Employer will negotiate fee. Location, Indiana. 


C-2577. 


EXECUTIVE STRUCTURAL STEEL DETAILER; 
college graduate; 30-45; with five to ten years’ 
experience in making shop detail drawings for 
structural steel for industrial buildings, schools, 
bridges, etc. Knowledge of supervising detail 
drawings made by three or four men in office and 
three or four outside detailers; some actual draw- 
ing board work. Occasional consultation with 
customer architects-engineers. Must have per- 
sonality to be administrator of engineering work. 


Structural engineer state license desirable or 
ability to get one. Salary, $10,000 or more 
Employer will negotiate fee. Location, Chicago. 
C-2596 
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Specilications 

amd 

Technical 
Writer 


Engineering degree and 
responsible experience in 
writing specifications for 
heavy construction work. | 
Must have ability to 

correlate specifications for | 
incidental architectural, 
mechanical, and electrical 
complete | 


phases into 


specifications, | 


For established engineer- 
ing consultantswithinter- | 
national operations, 


located on Gulf Coast. 


Send complete resume, 
with name and address of 
three references, and sal- 


ary requirements to 


Box 246 
Civil Engineering 


33 West 39th Street 
New York 18, N. Y. 
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Applications for Admission to 
ASCE, January 29, 1955- 
February 5, 1955 


Applying for Member 


CHARLES HeNnryY ALBAN, Jackson, Mich. 

THoMAs LYNDON BENNETT, Chattanooga, Tenn. 
RICHARD ARNS BOETTCHER, Altadena, Calif 
ALFRED THOMAS BRowN, Dallas, Tex. 

VIRGIL CLAUDE BrYANT, El Centro, Calif 

Joun JoserH Burns. Philadelphia, Pa. 

Davip COHEN, Providence, Ri. 

JouN BurKuD Cory, Jr., Oak Ridge, Tenn. — 
CuirrorD JAMES GEERTZ, San Francisco, Calif. 
ALBERT HARRISON, Middletown, Ky. 

ARCHIE VINCENT HILvery, Ada, Ohio. 

SyeD MoHAMMAD IRFANALLAH, Karachi, Pakis- 


tan. 
Cart HAMILTON JOHNSON, Chicago, III. 
BERNARD CHANDLER JORDAN, JR., Natchez, Miss. 
Jon JacoB Konrab, Huntington, W.Va. 
Davip PETERSON MILLER, Rock Springs, Wyo. 
WALLACE TIFFANY MILLER, Chicago, Ill. 
T. MARK RADCLIFFE, Helena, Mont. 
GEoRGE ANDREW REZzac, San Francisco, Calif. 
Louis THOMAS SHANNON, Pittsburgh, Pa. 
JoHN BARR SHULER, Maracaibo, Venezuela. 
DoNALD WILBERT SMITH, Seattle, Wash. 
STEPHEN ELLIOTT SMITH, Baltimore, Md. 
WILLARD HENRY STEVENSON, Fort Wayne, Ind. 
SAMUEL TURLEY STINSON, Huntington, W.Va 
WaLTER ALFRED HENRY Watts, London, Eng- 
land. 


Applying for Associate Member 


MauMoupD SAID ABDALLAH, Cairo, Egypt. 

Wauip Upp1n AuMAD, Dacca, East Pakistan. 

LoREN MBPRLE BARNETT, San Bernardino, Calif. 

RoBERT WILLIAM BEATIE, Kansas City, Mo. 

Bit. KIRK BRAMBLE, San Diego, Calif. 

EpWARD RuSssELL Brown, Dallas, Tex. 

STERLING GRANT BRISBIN, Stamford, Conn. 

RICHARD WorRKS CHANEY, Bishop, Calif. 

Cutao-Lin CHANG, Pittsburgh, Pa. 

GorDON MANUEL CorBIN, Flagstaff, Ariz. 

Ani KuMAR Das Gupta, Calcutta, India. 

Joun Ernest LEoPOLD De BREMAEKER, Essex, 
England. 

RICHARD PETER DetTos, Miami, Fla. 

Witt1AM Ray Dorson, San Diego, Calif. 

Witma Setts Dun, Oakland, Calif. 

KENNETH MEEKS Dunn, Keyser, W.Va. 

Lioyp EarvLe Garst, Piru, Calif. 

James DouGLas GeEppes, Nigeria, British West 
Africa 

NorMAN ARNOLD GOTTLIEB, Portsmouth, Ohio. 

WILLIAM PERCY HAMMERSON, Palo Alto, Calif. 

HERBERT WILLIAM HUMPHRIES, Olympia, Wash. 

CHANDRA KANT JHA, Chicago, Il. 

CHARLES FRANCIS KAIN, Lansdowne, Pa. 

EDWARD VERNON KGNKEL, Denver, Colo 

DonaLp EDWARD KRETZER, Dallas, Tex. 

CaIn FuN Kwok, New York, N.Y. 

Louris JosePH LAYER, San Antonio, Tex. 

WILLIAM ERDMAN Loose, Knoxville, Tenn. 

FrANcIS Koon You Mau, Oahu, Hawaii. 

MaLcoLtm REEDE Meurer, Denver, Colo. 

FRANK STICKNEY MITCHELL, JR., Houston, Tex 

H. W. Reeves, Houston, Tex. 

EDWARD JAMES RODDEN, Pittsburgh, Pa. 

Max HuGo ScuHuBert, JR., Lemoyne, Pa. 

GEOFFREY HOWARD SMITH, New Rochelle, N.Y. 

ALBERT CHARLES SILBERT, Camberra, Australia. 

WILLARD EMERY SIVLEY, Walla Walla, Wash. 

JAMES HARRISON SPROUSE, JR., Big Spring, Tex 

STEPHEN RUSSELL STEARNS, Wilmette, III. 

SoLaANo VeGA-Viscut, Denver, Colo. 

ERNEST YEHWEI Wu, Hong Kong, China. 

HowakD CLIFFORD YOUNG, Washington, D.C. 


Applying for Junior Member 


STANLEY Car BAILeEy, Milwaukee, Wis. 

Witt1aM Louts Bur eg, Greenville, Miss. 

er WEY CARDALL, JR., South Pasadena, 
ali 

RICHARD EDWARD CAVANAUGH, Palmer, Mass. 

JoHN CERNICA, Pittsburgh, Pa. 

ELroy GILBERT Denz, Allentown, Pa. 

JacK MurRREY EstripGe, Los Angeles, Calif. 

RoBert EpwIN Huts, Douglaston, N.Y. 

ARNOLD ALFRED JOHNSON, Twin Falls, Idaho 

RoBert WALLACE KirK, Perrysburg, Ohio 

GERALD GAYLorD Leacn, Anchorage, Alaska. 

Harry Lerr, Jr., San Francisco, Calif 

RoBert JESSE LEININGER, Kansas City, Mo. 

DoNALD RICHARD LEVAN, Harrisburg, Pa. 

Kwok-HuNnG MAN, Kennedy Town, Hong Kong 

MarTIN MeEIser, Denver, Colo. 

Monte HERRMANN MorGan, Cincinnati, Ohio. 

RonaLp NED Mosuier, Corning, N.Y. 

RAYMOND Francis Mottet, Whiting, Ind. 

Josep Novak, Bountiful, Utah. 

JAMES PARK, Sacramento, Calif 

EMMANUEL PARTHENIADES, Berkeley, Calif. 

KOLBJORN SAETHER, Chicago, III. 

PETER PeI-TE SoncG, Berkeley, Calif. 

YALE RAYMOND SHEA, Buffalo, N.Y. 

MARVIN JUNIOR TERRELL, Nashville, Tenn. 

Henry RoBERTON TorsTeD, San Fransicso, Calif. 

JouN DENIS WINTER, Seattle, Wash. 
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THE STATE HIGHWAY DEPARTMENT 
OF INDIANA 


Has Vacancies 


For 


Civil Engineering Graduates, Registered Civil Engineers, Engineer 


Aides, and Draftsmen in all Phases of Highway Engineering 
With 
GOOD ADVANCEMENT OPPORTUNITIES 


And 
NEW EXCELLENT SALARY SCHEDULE 


Positions Available in 


Road and Bridge Location, Road and Bridge Design, Road and Bridge 
Construction, Maintenance, Materials and Testing, Traffic, Highway 


Planning, and Right of Way 


Career Sewice 


Merit Increases—Annual Vacations and Sick Leave 
with Pay—Retirement System 


APPLY TO: STATE HIGHWAY DEPARTMENT OF INDIANA 


State House Annex 
102 North Senate Avenue 
Indianapolis 9, Indiana 


























THE FINEST WRITINGS 
OF CIVIL ENGINEERS 


Transactions Vol. 119 


Containing advanced principles and practice in all civil 
engineering fields, it has a place in every engineer's 
library. 


To members: To other subscribers: 
Paper Bound..................55 $2.00 Paper Bound............ oeeee e+ $16.00 
Chott Beendls ois sass sccisc cc's - 3.00 Cloth Bound............ awaadwny UENO 
Morocco Grained............ -+-- 4.00 Morocco Grained............... 18.00 


Special discount to libraries 
A limited number of Volume 118 and earlier issues are also 
available. Prices on request. 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
33 West 39th St. New York 18, N. Y. 


Rea Cneee i VO MNase ic oo ceiniiercwaiccinnend domes eeaaeiseae +o... binding 
Amount enclosed.....................0- idatere lata ecatate wares mina aitaetas 4p Sie ara abate 
MUR sicie siciavassictetsicieisicioiass .++-(L am not)..........++.eeee++++.@ member of ASCE. 
We aioioias wia(ersinscra's araleslsaidea cw seainewadeaseies we waedeacigwae cece eecccccccee 
PM 65g assinie 5:0 01s :015 cso: psaies ares aigeiniel e iateleia.si6/ereiti o cccccccccese occ ccccccccccecces 
COR aia 6)s 04.0 sinie aie eieaiswisiaiciowe Seeaeas aidigierele\e Se aia) aeeTaia.aie eeceas onc neaeeeis ceccce 


O Enter my standing order for future Transactions in binding indicated. 
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EQUIPMENT, MATERIALS and METHODS) 





NEW DEVELOPMENTS 


OF 


INTEREST AS 


3/1, Yd Crane-Excavator Line Offers Economy Features 





FROM 
EARTH-MOVING AND MATERIAL HANDLING 
EQUIPMENT COMES THE INTRODUCTION OF 
A COMPLETE LINE OF FULL 3/; YD CRANE- 
EXCAVATORS. The Wayne Shovel and 
Crane Division of the American Steel 
Dredge Company already has three of 
these machines in production: the */; yd 
crawler-mounted Model 70, and the */; yd 
truck-mounted Models 50A and SOB. 
Many economical features are built into 
the current Wayne #/; yd model. It is 
described as a custom-made machine at 
production-line cost which means the 
buyer can specify the crane or excavator 
which meets his individual requirements. 
The basic */, yd machine is never ham- 
pered with unnecessary accessories and, 
as a result, initial investment costs are 
substantially lowered. However, the ex- 
tra optionals, the independent boom 
hoist, friction-type swing lock, double-load 
rollers and power lowering on load line, 


Longer Clay Pipe 


IN RESPONSE TO THE DEMAND FOR 
LONGER PIPE AND FEWER JOINTS, “King- 
Size’ vitrified clay pipe, standard and 
extra strength, is now in production. The 
longer pipe is available in 5, 4 and 3 ft 
lengths and in Slip-Joint or regular bell 
and spigot types. Five ft lengths, elimi- 
nating two joints every 10 ft, are being 
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A PIONEER MANUFACTURER IN 


later without changing 
The basic model has 
been designed to make all the main 
wearing parts interchangeable throughout 
the machine. The clutch parts of the 
hoist drum assembly are interchangeable, 
in the right to left-hand position, and this 
is also applicable to the reversing shaft 
clutch assembly. Other features of the 
Wayne */,; yd crane-excavator include a 
positive crawler lock and one lever steering 
control in the crawler model and a 19 ft 
trench hoe boom which permits a 31 ft 2 
in. reach and digging depth of 20 ft 5 in. 
Since 1906 the American Steel Dredge 
Company has designed and manufactured 
earth-moving and material handling equip- 
ment. The Wayne Shovel and Crane 
Division was formed in 1942 and began the 
manufacture of !/2 yd power cranes and 
shovels. Wayne Shovel and Crane Divi- 
sion, American Steel Dredge Co. Inc., CE 
3-112, 2003 Taylor St., Fort Wayne 1, Ind. 


added 


can be 
major assemblies. 


manufactured currently in 18, 21 and 24 
in. diameters of standard and extra 
strength. Four ft lengths are being pro- 
duced in 8 through 30 in. diameters and 
3 ft lengths in 4, 5 and 6 in. house connec- 
tion and building-sewer sizes. Longer 
lengths reduce the number of joints, per- 
mitting faster installation, reducing in- 
filtration and exfiltration and saving on 
man-hours and material. Logan Clay 
Products Co., CE 3-112, Logan, Ohio. 


REPORTED 


— 


BY MANUFACTURERS 


High Strength Wire Rope 


A HIGH STRENGTH WIRE ROPE, WiticH 1s ? 
CLAIMED TO BE 15 PERCENT STRONGER 
THAN THE BEST GRADE OF WIRE ROPE Now 
BEING MANUFACTURED, has 
nounced. Representing the most im- 
portant change in the characteristics of 
wire in 35 years, the new grade of rope is 
expected to simplify the use of wire rope 
generally and to permit lighter weight j 
equipment to be designed at lower cost 
An average tensile strength of 300,000 
psi has been achieved. The preformed 
rope, to be known as VHS (very high 
strength), is already being used by the 
Navy for steam jet catapult launching 
assemblies, and for arresting gears and 
barriers. Present diameters of the prod- 
uct range from 1/2 in. to2 in. VHS cable | 
will resist plastic deformation or the tend- 
ency to become ‘hide bound.’ Field 
tests of VHS drag lines and shovel hoist 
ropes have shown a definite decrease in | 


been an- 


) 


breakage due to shock and misuse. In 
handling crushed stone, eight 1!/; in. drag 
cables had an average service life of 170 
hours as compared with an average of 80 
hours for the rope previously used. Ina ? 
similar installation for trap rock, the cable 
handled 262,000 yds versus 130,000 to 
150,000 yds for the previous rope. Ameri- 
can Chain & Cable Co. Inc., CE 3-112, 
929 Connecticut Ave., Bridgeport 2, Conn. 


For Accurate Plotting of Irregular 
Land 


ENGINEERS OFTEN HAVE TO DEAL WITH 
IRREGULARLY SHAPED LAND AREAS, Which 
are described in deeds by bearings and 


ey et 





Coordinatograph 


distances. A plotting accuracy of 0.1 ft at 
the usual scales can be attained for such 
irregularly shaped surveys through the use 
of a device called ‘“‘Cemus-Emery Small 
Coordinatograph.”’ The _coordinato- 
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graph consists of two graduated metal 
rulers at right angles to each other. The 
rulers are graduated for three different 
(In photo, 1 in. equals 30, 40, 100 
ft, respectively). First, the coordinates’ 
differences must be computed. Depar- 
tures are plotted with the large ruler; 
latitudes are plotted with the small ruler, 
which has a pricker attachment on one 
end. By means of a screw, the carriage is 
moved westward or eastward along the 
larger ruler until zero of the vernier for the 
small ruler matches the latitude of the 
point in question. A point is then marked 
with the pricker and so on with all the co- 
ordinates. Additional information about 
this precise instrument which is manufac- 
tured in Vienna, Europe, may be obtained 
from Serge A. Emery, CE 3-112-113, 41 
Shonnard Ave., Freeport, New York. 


scales 


For Pouring Concrete Manholes 


RECENTLY BUILT ARE SPECIAL PANELS 
DESIGNED TO BE GROUPED IN AN OCTAGO- 
NAL SHAPE AND USED IN POURING CON- 
CRETE MANHOLES. They consist of a 


= 





Octagonal Shaped Panels 


magnesium frame, with a panel of plastic 
face plywood. The panels have no tie 
openings, but are cross braced for strength 
and are held together by connecting bolts 
and wedges. Symons Clamp & Manufac- 
turing Co., CE 3-113, 4249 Diversey Ave., 
Chicago, Illinois. 


Safety Nets 


LIFE NETS ARE ESSENTIAL FOR THE 
SAFETY OF WORKERS ON BRIDGES, DER- 
RICKS, DAMS, BUILDINGS AND SIMILAR 
TYPES OF CONSTRUCTION. In addition to 
saving lives and catching falling equip- 
ment, they offer an important psychologi- 
cal benefit. Men, knowing that a Safety 
(Continued on page 114) 







March 1955 

















































_Compatting sub-base 
on the Ohio Turnpike, 


DO IT FASTER — BETTER and CHEAPER 


wits AICIKSON 
VIBRATORY COMPACTOR! 


MACADAM CONSTRUCTION: Ali around the country on 
major paving projects the JACKSON VIBRATORY COMPACTOR 
is being hailed as the most.advantageous equipment ever de- 
veloped for achieving specified density in rock, slag, soil-bound 
macadam, gravel and sand base courses. Uniform compaction 
to final density is obtained in rock macadam courses up to 12” 
in minimum time. The dry fines are quickly vibrated into all 
voids, filling them chockfull, solidly, from top to bottom of the 
course. Standard width is 13’,3”. Working speeds up to 60 
FPM, reverse travel: 5% MPH. 


SUB-BASES, GRANULAR SOIL-CEMENT PAVING and SAND FILLS: 
It is equally efficient on gravel sub-bases and granular soil- 
cement paving or base course construction. And it’s a bear-cat 
for compacting sand fills such as bridge approaches, since it 
quickly achieves desired density and individuc! units may be 
subtracted and even fitted with operating handles to suit every 
condition and to get into the really tight places. 


PAVEMENT WIDENING: In any granular material used in flex- 
ible base course widening specified density is accomplished in 
one pass with the compacting units towed in tandem at the side 
of the tractor. Interchangeable bases from 12” to 26” wide 
may be substituted for standard 26” bases to suit requirements. 


By all means investigate this time and money saving equipment 


FOR SALE OR RENT AT YOUR JACKSON DISTRIBUTOR 
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SERVICISED PRODUCTS © 





concrete. 


te 


The average concrete paving job, whether it be an airport runway, a 
city street, or a state highway or turnpike, requires the use of four 
groups of Servicised Products. The first of these is AIR ENTRAINING 
AGENT added to the concrete at the mixer to produce a more durable 


Mico : 


Premolded Expansion Joint Fillers 


KORK-PAK — an exclusive Servicised development — is the all-purpose 








Joint Sealers } aon 


concrete paving joint filler. Composed of cork granules bonded to- 
gether with asphalt between two sheets of heavy asphalt saturated 
paper. KORK-PAK is the /owest cost non-extruding joint filler on the 
market. KORK-PAK recovers more than 80% of original thickness after 
compression, and has a very low rate of moisture absorption. Avail- 
able in 14", 38", Ya", 34”, and 1” thicknesses and standard lengths 
of 5 or 10 ft. Longer lengths available on special order. The Servi- 
cised premolded joint filler line also includes Asphalt, Cork, Self- 
Expanding Cork, and Sponge Rubber types, as well as Longitudinal 
Tongue and Groove Joint and premolded Dummy Contraction Joint. 





Para-Plastic Hot-Poured Joint Sealer is an 
extremely stable rubberized asphalt com- 
pound that forms a resilient, adhesive and 
effective seal — keeping the joint completely 
protected under any and all conditions of 
temperature, moisture and traffic. Para-Plastic 
is pumped directly into the joint from the 
melting kettle. 


Para-Plastic JF for airport paving has the seal- 
ing characteristics of the standard compound, 
but in addition is impervious to solvents and 
jet fuel spillage. 


SERVITITE Cold-Applied Joint Sealer is a bi- 
tuminous rubber sealer so compounded that 
it can be pumped cold from the drum in 
which it is shipped directly into the joint to 
be sealed. 













ste 
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Joints opened in sub- 
zero temperatures 


Joints compressed 
in warm weather 
temperatures 








Write for the Servicised Catalog today 


4 Membrane Curing Compounds 


Available in two types—White Pigmented 
and Clear. Sprayed or painted on con- 
crete, they form a uniform, moisture- 
retaining membrane to insure proper 
curing. Pigmented type reflects heat, re- 
ducing temperatures as much as 15°; 
Clear type, available with fugitive dye to 
assist in getting uniform coverage is used 
indoors or where natural color of the con- 
crete must be retained. 
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SERVICISED PRODUCTS CORPORATION 


6051 WEST 65th STREET e CHICAGO 38, ILLINOIS 









EQUIPMENT 
MATERIALS 
and METHODS 


ee 





(continued) 


Life Net is under them, are able to do their 
job with more confidence and greater 
efficiency. Newly designed life nets with 
safety L & S section clamps are now 
being manufactured. Nets are con- 
structed of */s in. diameter extra superior, 
pure manila rope, with a breaking strength 
of 1,350 Ibs. The rope is chemically 
treated to make it water-repellent and 
mildew-proof. Border lines on all sides 
are 3/,; in. manila rope. Nets are avail- 
able with 4, 6, 8 or 12 in. squares, and are 
made to individual specifications for each 
job. The patented L & § intersectional 
metal clamp strengthens the net and makes 
every junction fireproof and waterproof, 
and keeps the net from curling and knot- 
ting. Should the net be dragged along the 
ground when not in use, the metal clamps 





er 








prevent the rope from wearing. E. D, 
Bullard Co., 
Safety Equipment, 275 Eighth St., San 
Francisco 3, Calif. 


CE 3-113-114, Industrial 





Automatic Batch Plant | 





THE FIRST BITUMINOUS BATCH PLANT ' 


EVER DESIGNED FROM ITS ORIGINAL CON- 
CEPTION, FOR AUTOMATIC OPERATION, HAS 
BEEN DEVELOPED. Seven basic objectives 





Bituminous Batch Plant 


were established in planning the machine 
and were achieved in the final design. 
Briefly, these objectives, which have been 
incorporated into the batch plant, were: 
the elimination of the human element in 
achieving both accuracy and maximum 
(Continued on page 116) 
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10 DAY 
FREE TRIAL 


On a WARREN-KNIGHT Transit a 


SNe 4 


fcsttre- teed How a Warren-Knight 
saves time and money! 














‘ construction for longer 
life. 


e Extra reinforcing for rough handl- 
ing. 

e Extra fine coated lenses—close 
focus 4% feet—for convenience. 


e Disappearing Stadia to eliminate 
errors. 


¢ Graduations differentiated 
and slant for sure reading. 


size 





e Right angle peep right through 
telescope angle to save time. 


e Non-cramping leveling head for 
ease of handling. 


e Replaceable leveling screws for 
low maintenance. 


e Leveling screw threads covered 
to eliminate dirt. 





se 


es 


MODEL 7-cF 
$675.00 





The superior accuracy of a Warren- 
Knight is our most envied possession. 
It is achieved by the skilled hand 
craftsmanship of guild instrument 
makers. That’s why a Warren-Knight 
is most prized by so many engineers 
and constructors. 


Send for free catalog CE 53 
INN TliIenn e 


7) ARELYANIGH 



























Wanted: 
Chief Harbor Engineer 


LOS ANGELES HARBOR has the position of 
Chief Harbor Engineer, under Civil Service employ- 
ment, open for competitive examination. Duties call 
for highly responsible professional and engineering 
work in the development of a large, modern world 
port, including the design, construction and main- 
tenance of marine terminal facilities and related 
work, 


EXPERIENCE Requirements call for five years 
administrative experience as the chief or assistant 
chief harbor engineer, responsible for the design or 
construction and maintenance of harbor and marine 
terminal facilities at a large commercial harbor, or 
similar work at equivalent level. 


FOR FULL PARTICULARS: Address 


Civil Service Dept. 
Room 5, City Hall, Los Angeles 12, Calif. 


Annual Salary: $14,040 to $17,484 








——— 
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For Economical, Extremely Precise 
UNDERWATER SURVEY WORK... 





SURVEY DEPTH RECORDER 


The Edo Survey Depth Recorder, Model 255, was 
developed at the request of experts in the field of 
hydrographic survey. It is the finest equipment on 
the market for measuring the depth of water for 
survey purposes and for presenting in permanent 
form an accurate and legible record of the water’s 
depth. 

Accurate to within one-half of one per cent, the 
Survey Depth Recorder is designed in all respects 
to satisfy the most stringent requirements of car- 
tographers, oceanographers, dredgers and all 
others concerned with the exact depth of the water 
in channels, harbors, inland or coastal waters. 

The equipment is readily installed to operate 
aboard survey vessels of all types... traveling at 
any speed up to 15 knots...in any water depth 
from three feet to 250 fathoms...whether fresh, 
brackish or salt. Its light weight permits perma- 
nent or temporary installation on large or small 
survey craft. 


Precise Measurement in 8 Ranges 
‘Edo Model 255 is easily adjustable for transducer draft 


or sound velocity and records in eight ranges: 


Oto 70 feet or fathoms 
60 to 130 feet or fathoms 
120 to 190 feet or fathoms 
180 to 250 feet or fathoms 


Notes can easily be made on chart through large 
hinged window or positions marked automatically 
with marker button. One roll of paper operates 
10 hours continuously on “foot” scale; 20 hours 
on “fathom” scale. Equipment is housed in rugged 
cast aluminum case. Send for brochure today. 


GU CORPORATION 


SINCE 
1925 


College Point, L.I., N. Y. 
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| EQUIPMENT 
MATERIALS 










New Simplex Type Ccav Valve. e 
Combination controlled -closing and METH Oo DS j 
and vacuum-breaking valve. 


(continued) 


capacity; convertibility from either auto. 
matic or manual operation; preset pro- 
portions for repetitive cycle operation: 5 


weighing by means of positive strike off of Cr 
the aggregate, independent of relays INST 
operated by a moving scale pointer; A EITH 
pugmill principle which takes advantage the 
of a faster mixing cycle; automatic inter. Tam 





ruption of the cycle; and positive inspec- 
tion of gradation and weight check. Al 
sizes of aggregate, including the mineral } 
filler, are weighed simultaneously. Bar- 
ber-Greene Company, CE 3-114-116, 400 
North Highland Ave., Aurora, Illinois. 







ONE 4-INCH 
CONNECTION 
to your main 

pipe line... 





Power Wheelbarrow 


A MOTORIZED WHEELBARROW IS TAKING 
THE STRAIN OUT OF CONSTRUCTION Joss | 
requiring the use of wheelbarrows. Uti- I 


ee lizing a 4-cycle, 2'/, horsepower motor tilit 
com 


E, ‘ tam 


vacuum collapse 








roac 

cou! 

In ¢ 
Why take chances? No matter what the safety factor, surge and said 
hammer can play some dirty tricks . . . rupture lines, blow out pit 
packing, fracture valves. And if the line breaks or is drained } the 
rapidly, it can collapse from vacuum. tion 
Simplex Type Ccav is a new combination! A controlled-closing 
and vacuum-breaking valve to protect your lines against these labc 
dangers. It’s easily installed, moderately priced, positive-acting. ma 
When lines are being filled, Type ccAv Valve vents air to prevent as | 


binding, controls transfer time to prevent surge damage. Timing Motorized Wheelbarrow ; 
can be quickly set from a few seconds up to well over ten-min- pe 























utes—as dictated by site requirements. If hammer is excessive, - 

5 ; a mounted on supports behind the tray, this € 

Type CCAV automatically discharges water .. . extra protection wheelbarrow, called the ‘Workhorse,’ frot 

for costly lines and fittings. can carry a full, 300-Ib. load up a 16% a 

: . : 5 baie 5; grade. Throttle and clutch controls are 0 
When lines are subject to collapse from rapid draining or line located on the wheelbarrow handles, 

breaks, the Simplex ccav acts quickly . . . breaks the vacuum making starting and speed control a ! 

for maximum safety. natural motion. Speed can be main- 
tained at a walking pace. Semi-pneu- 

WRITE FOR FREE BROCHURE matic drive wheels have a thick tractor 

tread which enables the wheelbarrow to [| I 

SIMPLEX VALVE & METER COMPANY ride and drive over irregular ground with- § DES 

DEPT. CV-3, 7 E. ORANGE ST: LANCASTER, PA. out trouble. For easier steering, a rear con 

caster wheel permits the ‘‘Workhorse”’ to Re 

® be spotted in position with a mere twist of fini 

the handles. Two drive-wheels directly | agg 

under the load eliminates tipping. The 14 paii 

| gauge steel tray is so balanced that dump- fac 

| ing is a simple job. By pulling a catch | nut 

| and lifting lightly on a handle at the rear ins' 

of the tray, the load is dumped effortlessly. wit 

AND METER COM PANY Worthington Mower Company, CE 3-116, Th 

Worthington Bldg., Stroudsburg, Pa. Ea: 
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Vibro-Tamper 


CRAWLER TRACKS SPACED 8 FT APART 
INSTEAD OF 12 FT FOR OPERATION WITH 
EITHER 4, 5 OR 6 COMPACTION SHOES, 
the redesigned Model VT 6-4 Vibro- 
Tamper increases the machine’s versa- 





Model VT 6-4 


tility for single-course base and sub-base 
compaction of both macadam and con- 
crete roads and runways. Because of its 
efficient application of vibrating and 
tamping forces, an entire sub-base for a 
road or runway can be laid in one single- 
course, spread to a depth of 12 to 15 in. 
In one to two passes the Vibro-Tamper is 
said to compact the loose aggregate to 
approximately /, of its original volume to 
obtain the required Proctor. Savings by 
the vibrating method include the elimina- 
tion of laying sub-bases in two or more un- 
keyed layers, involving stockpiling and 
material rehandling, as well as the extra 
labor required to compact the additional 
layers. In water-baund work, the Vibro- 
Tamper is said to “run in’ screenings in 
as low as two passes, filling 75% of the 
voids on the first pass. This model, 
which employs six vibrating shoes to cover 
afull 13 ft 2 in. wide course, is converted to 
the 8 ft 6 in. width by removing one shoe 
from each side. The International Vibra- 
tion Company, CE 3-117, 16702 Waterloo 
Road, Cleveland 10, Ohio. 


Glazed Concrete Block 


THE CERAMIC GLAZED CONCRETE BLOCK, 
DESIGNATED THE GLASFACE, is now in 
commercial production for the first time. 
Representing the first time that a glassy 
finish has been successfully applied to an 
aggregate type concrete block without im- 
pairing the structural strength, the “‘Glas- 
face” block will be available in a great 
number of colors, and can be used for the 
installation of the concrete block wall 
without requiring an additional finish. 
The Ferro Corporation, CE 3-117, 4150 
East 56th St., Cleveland, Ohio. 
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Snellenburgs Suburban Dept. Store, Willow Grove, Pa. 
: Thalheimer & Weitz, Architects. S. Yellin & Son, Inc. 
Builders, both of Philadelphia, Pa. 





Columns like this speed up the work! 
...low cost SONOTUBES make it possible. 


For this department store in suburban Philadelphia, 
SONOTUBES were used to form all of the circular columns 
in the building. Quick to erect, because they require mini- 
mum bracing, SONOTUBE Fibre Forms are also simple to 
strip when recommended methods are followed. The re- 
sulting concrete column is easy to finish because its smooth 
surface is unmarred. 








DENFORM 


reusable 
capital form 
designed for use 
| with 
SONOTUBES. 
Write for details. 


Lightweight, low cost SONOTUBES are proven to be a fast, 
economical method of forming round columns of concrete. 
Widely used and approved by contractors, engineers and 
architects everywhere. 











SONOTUBES are supplied in specified lengths up to 50’ or 
| can be sawed to your requirements on the job. Sizes 1” to 
36” I.D. 


See our catalog in Sweet's 


For complete technical data and prices—write 


Sonoco Propucts CoMPANY 


Construction Products Division 









LOS ANGELES, ,CAL 
s WESTERN AVE HARTSVILLE, S. C. — MAIN PLANT 


BRANTFORD. ONT 


MONTCLAIR. N. J 
4 SOUTH PAR 


x STREET 


AKRON. IND 














REG. US. PAT. OFF. 
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Here are important facts for 
the)'man behind the gun” 

















This White 18” Dumpy level has... 


more of the features you 
want, yet costs you less! 


EFORE you buy, compare this White Dumpy level with a 

similar model of any other recognized make. From every 
standpoint — design detail . . . quality construction . . . work- 
speeding, life-lengthening features and cost — you'll quickly see 
why a White's the best buy you can make. It will make your work 
faster, easier, more accurate. Check this comparison chart: 
































FEATURES lll 04 — —- 
Magnifying power of telescope 35X 30X 27x 
Distance away you can read 1/100 ft. 
graduation 1200 ft. 1050 ft. 900 ft. 
Diameter of objective lens 1.81 in. 1.485 in. 1.69 in. 
Field of view (in minutes of arc) 64’ 52’ 60’ 
Coated optics YES YES YES 
Covered leveling screws YES YES YES 
Can you easily replace worn leveling 
screws in the field? VES NO ves 
Sensitivity of level vial (in seconds of arc ” ” ” 
per 2mm of graduation) 20 20 wad 
Price — complete with carrying case, tripod * . . 
and accessories — F.O.B. factory $295.00 higher higher 




















*Price subject to change without notice, 


For complete details on the 18-in. Dumpy level and other equally fine 
engineering instruments, see your David White dealer, or write direct to 
Davin WHITE Co., 309 W. Court 
Street, Milwaukee 12, Wisconsin. 





We offer complete, expert repair service 
on all makes, all types of instruments 
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LITERATURE 
AVAILABLE 


GALVANIZED Roor DeEcK—A well-illus. 
trated folder introduces the galvanized 
steel roof deck which will help mect the 
need for a structural deck that is competi- 
tive with poured-in-place decks. Con- 
struction time is cut because the total 
weight of this dry system, including 
insulation is less than three Ibs per sq ft. 
Specifications for this galvanized roof 
deck are also given in the brochure. 
Great Lakes Steel Corporation, Stran- 
Steel Division, CE 3-118, Detroit 29, Mich, 


PRE-MIXED MorTAR AND GROUT—-Two 
illustrated folders explain that Embeco 
Pre-Mixed Mortar and Embeco Pre- Mixed 
Grout are superior to plain sand-cement 
mixes because they do not shrink upon 
hardening. Other advantages over plain 
sand-cement mixes include: higher com- 
pressive and impact-resistant strength, 
ductility or toughness, oil and water- 
resistance, and fast hardening. No as- 
sembling of ingredients is necessary. Com- 
plete directions for their use are given 
in the folders. The Master Builders Co., 
CE 3-118, 7016 Euclid Ave., Cleveland 3, 
Ohio. 


CLEAN WATER—Designed to help civic 
leaders, municipal officials, and sewage 
treatment experts dramatize to their 
communities the urgency of the sewage 
problem is a two-color, 34 page bulletin 
entitled ‘‘Clean Water... And How To 
Get It.” It contains facts on water 
pollution, a four-step course of community 
action to fight pollution, examples. of 
successful municipal campaigns, and meth- 
ods of maintaining public support for 
such programs. General Electric Co., 
CE 3-118, Schenectady 5, N. Y. 


BRIDGE FLOORING AND THE DOWEL UNIT 
—A steel company has brought out two 
publications on the dowel unit and on 
bridge flooring which are illustrated with 
action photographs and _ specifications. 
Booklet 278-B, on the dowel unit, de- 
scribes the use of this piece of road building 
equipment. It explains how it mini- 
mizes load transfer problems and how it 
keeps dowels aligned in concrete. The 
second folder, No. 599, gives data on 
formed steel bridge flooring. Bethlehem 
Steel Company, CE 3-118, Bethlehem, Pa. 


DETACHABLE DITCHER—To _ illustrate 
the features of the Model CW-4 Detach- 
able Ditcher, a 16 mm color and sound 
movie was produced by the Unimatic Cor- 
poration. The various job applications 
on which this Unimatic-Caterpillar com- 
bination can be used are also covered in 
the film. The movie takes ten minutes to 
play and may be obtained by contacting 
the Unimatic Corporation, CE 3-118, P. 
O. Box 1166, Tulsa, Oklahoma. 
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LITERATURE 


AVAILABLE 
(Continued) 


ENGINEERS’ JoB DirEctoRY—This is a 
publication designed to help many of the 
nation’s outstanding companies put their 
“story” before graduating engineers. EJD, 
the directory’s abbreviated name, helps 
the engineer research the better job 
market. The 129 participating companies 
cooperate in presenting key facts in 
capsule form, giving precise information 
about their company, industry, year 
founded, products, number of employees 
and whom to contact. In the EJD 
index section, companies indicate the 
types of engineers they want and list the 
plant, sales, and research laboratory 
locations by cities and states. Another 
section lists the companies interested in 
undergraduates for summer jobs. Copies 
may be obtained for $2.25 from Decision, 
Inc., CE 3-119, 105 E. Fourth St., Cin- 
cinnati 2, Ohio. 


PRESSURE MEASUREMENT AND CONTROL— 
The Exactel Manometer Follower, an 
instrument that might be the most accu- 
rate device for measurement of pressure, 
is described in a four page brochure. 
The manometer combines accuracies up to 
0.001% of full scale by utilizing the liquid 
manometer and the modern servo instru- 
ment. The brochure provides a detailed 
description of the instrument with an 
explanation of its accuracy and the use of 
the servo-follower. The Fanger Research 
Laboratory, CE 3-119, 15891 Santa Clara, 
Los Gatos Rd., Los Gatos, Calif. 


PRESTRESSED CONSTRUCTION—The Pre- 
load Company is offering a new 16-page 
pamphlet describing its Licensing Pro- 
gram for prestressed construction. The 
booklet tells how the company will grant 
freedom to use its design and construction 
methods for circular, linear, and area pre- 
stressing to the selected licensees. Seven 
categories of prestressed concrete con- 
struction, which the licensee may select, 
are presented and illustrated. For the 
pamphlet write to The Preload Co., CE 3- 
119, 211 E. 37th St., New York 16, N.Y. 


Roorinc—A 20 minute, color, sound 
film called ‘‘A Case of Protection’’ has 
just been released. The new film tells the 
complete production story of asphalt roof- 
ing products and centers around a private 
investigator’s solution to a case involving 
protection for his own home. His search 
for clues takes him to Certain-teed’s 
plants and research and engineering labo- 
ratories where manufacturing quality con- 
trol and research operation are filmed. 
Raw material sources, testing methods, 
shingle tvpes and colors and the milleriz- 
ing process are revealed in an animated 
sequence. The leading role is played by 
Frank Wilcox, well-known Hollywood 
actor. The film is available for showing to 
jobbers, dealers, roofing applicators, build- 
ers, contractors and the public. Certain- 
teed Products Corporation, CE 3-119, 
Ardmore, Pennsylvania. 
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BURN 50% MORE } 


UP TO 


ee wi th 
this 


F&E INCINERATOR STOKER 


Patents Pending 





F&E Incinerator Stokers apply not only to new incinerator 
plants, but to many new existing furnaces. Results—up to 
50% increased burning capacity; big reduction in labor; big 
reduction in maintenance. 


(RE) FLYNN & EMRICH CO. 


301 N. Holliday St. * Baltimore 2, Maryland 




















CORE 2-30” x 12” 


219#/L.F. D.I.C. 
BATTER 1:6 





SOCKET 
8.0’ 
PATENTED 















YUBABILT BULL GEARS with 12” face 
and outside diameter of 146”, for 
main drive gears on bucket line of 
bucket ladder dredge. Welded con- 
struction saved cost of new patterns. 






YUBA-SCHROCK MOTORIZED HEAD 
PULLEY has motor mounted internally, 
eliminates all external gears, sprock- 
ets, chains, saves space, operates 
safely under wet, dusty, gritty condi- 
tions. ¥2 to 125 hp. 





| 





WI } 
STOCKTON-YUBABILT TINE FORK for 
handling kelp, steel shavings, etc., 
has same powerful closing action as | 
Yubabilt Power Arm Clamshell. 





For special equipment, designed and 
built to your order, 
consult YUBA. 
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YUBA MANUFACTURING CO. 


Room 716 © 351 California St. © San Francisco 4, Calif. 
ieee 
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— MANUFACTURERS 


Managements Consolidate 


Gardner-Denver and Keller Tool 


Managements of the Gardner-Den- 
ver Company, Quincy, Illinois, and of 
the Keller Tool Company, Grand Haven, 
Michigan, have announced that the 
Stockholders of both Companies have 
approved a consolidation. Keller Tool 
Company now becomes the Keller Tool 
Division of Gardner-Denver Company 
and will continue operations under the 
former Keller management. 

E. V. Erickson, President of Keller Tool 
Company hes been elected an executive 
vice-president of Gardner-Denver Com- 


| pany; Gifford V. Leece remains as presi- 


dent of the Gardner-Denver Company. 
Gardner-Denver Company, established 
in 1859, now manufactures a complete line 
of centrifugal and reciprocating pumps, 
portable and stationary air compressors, 


| rock drills and mountings, air tools for 


contractors and plant maintenance, and 
other pneumatic equipment. The Keller 
Tool Division manufactures portable pneu- 
matic tools for the automotive, aircraft, 
electronics, appliance and other indus- 
tries. 


Prestressed Concrete Institute 
Schedules April Meeting 


The Prestressed Concrete Institute, 
a National Association of Prestressed 
Concrete Manufacturers, will hold its 
First Annual Meeting at the Lagamar 
Hotel, Fort Lauderdale, Florida, April 
21 and 22. 

The program will consist of a round 
table discussion of manufacturing prob- 


| lems, talks by authorities in the prestress- 


ing industry, and a field trip to the pre- 


| tensioning plant of R. H. Wright & Son 


at Pompano Beach. An invitation is ex- 
tended to the concrete industry, engineers 
and architects to attend this two day meet- 
Further details may be obtained 
Secretary, Prestressed Concrete 
Institute, Box 495, Lakeland, Florida. 


Pittsburgh Corning to Expand 


The Pittsburgh Corning Corporation 
1!/. Million Dollar 
Expansion Program scheduled for com- 
pletion by mid-1955. As the first step 
in the program, production of the cellular 
glass insulation, Foamglas, will be in- 
creased by 25%. Plans include instal- 
lation of a new production line at the com- 
pany’s Sedalia, Missouri plant and the 


, construction of a 50,000 sq ft warehouse. 


| 
| 


| EAST 40TH STREET, NEW YORK 16, WN. Y, 
Detroit: Hammond Bldg. * Chicago: 134 So. Lo Salle $1. 
Washington, D. C: Tower Bidg. 














CONTRACTORS 
DIAMOND CORE DRILLING 
DRY SAMPLE SOIL BORINGS| ' = ' 
FOUNDATION TESTING 
PRESSURE GROUTING, ETC. 

anywhere in the world 














Ele 

More than seventy years of successful expe- ‘ 

rience backed by superior equipment and ) 
ample financial resources, constitute your best I 
possible assurance of satisfactory service. Cre 
Manufacturers, also of Diamond Core Drilling cial 
Machines and complete accessory equipment, Wa 
including all types of Diamond Drilling Bits. ma 
Write for Bulletin No. 320. Co. 
SPRAGUE & HENWOOD, Inc.| | = 
Dept. C. E., SCRANTON 2, PA. ai 
New York - Philadelphia - Pittsburgh por 
Grand Junction, Col. - Buchans, Newfoundland ass 
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MANUFACTURERS | Vhat Do You Need of STEEL! 













(Continued) Delivery of just the steel you 
need can usually be made from 
FLINT’s stock. GALVANIZED 
and STRUCTURAL STEEL and 
WAREHOUSE STEEL. Order 







H. K. Porter Buys 
Riverside Metal Co. 














The Riverside Metal Co., Riverside, steel for heavy construction 

N.J., was purchased by H. K. Porter Com- : . 

pany, Inc., on November 23rd, T. M. jobs, petroleum processing or 

Evans, Porter’s President announced. chemical equipment, or ware- 

The acquisition of Riverside Metal Co. z : 

was arranged through the activities of house steel in the quantity you 

. apiag sr genase : need 7 . . and get prompt 

Co. and B. F. Mechling, both directors o ° 

Riverside. delivery from FLINT. Phone, : 
Riverside Metal is the fourth Division write or wire. 






in the Porter group of manufacturing con- 
cerns acquired during 1954. The 100-year 
old concern manufactures non-ferrous 


metals in sheet, strip, rod, wire, bar and s Complete Service: STEEL « FABRICATION * ERECTION - DETAILING 


circle. Occupying 26 acres across the 







































Delaware River from Philadelphia, the Serving Southwest Industry Since 1915 
: Riverside plant has 450,000 sq ft of factory 
pore space. The company has more than one \ 
thousand employees and in 1953 had sales FL) N 
| in excess of thirteen million dollars. Bees STEEL C ORPORATI fe} | 
‘4 | \ x; 
uy § SEL TULSA e MEMPHIS 
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Ei Dorr, Oliver Merge ANN) hg 

Effective date of the merger of The 
Dorr Company of Stamford, Connecticut 
and Oliver United Filters of Oakland, 
California under the name of Dorr-Oliver 
Incorporated was January 1, 1955. At 
that time personnel changes in the areas of 
Sales Promotion and of Public Relations 
went into effect. 

C. W. Crumb, former Sales Promotion 
Manager for Oliver, took over the same 
position for the joint corporation. C. M. 
Comstock, Assistant Advertising Manager 
‘ of Dorr, became Assistant Sales Promotion 

Manager for Dorr-Oliver. A. L. Morris, 
Advertising Manager for Dorr, assumed 
S the responsibilities of Director of Public | 
Relations for Dorr-Oliver and, in addition | 
to the usual public relations functions, is | 


+ 


na 


This Acker drill owned by a 
leading Southern University, is 


) 


used not only for instructing en- 


gineering students, but commer- 


NG responsible. for product and_ technical cial testing as well. In the latter 
publicity. z deieess 
Gs ’ Headquarters of the new corporation are capacity, it is in much demand 


in Stamford, Connecticut. by State governmental engi- 
neering departments for soil 


Power Crane & Shovel Assn. sampling and foundation test 














| Elects Walb President oe 
as , | To see why Acker drills are 
est Elected to the presidency of the Power preferred by leading engi- 
ice. Crane and Shovel Association at the asso- | ares 
ing ciation’s annual meeting in Chicago was | ee ~~ amie neers everywhere, write for 
~~ Walter W. Walb, president and general | Acker Model TH Hydraulic Feed Core Drill mounted on Bulletin 30, CE 
its. Manager of the American Steel Dredge two wheel trailer engaged in soil sampling and foundation — 
Co. Inc. Mr. Walb succeeds Julian Steel- test boring for a new building. 
C. man, president of the Koehring Company, 
Milwaukee, Wisconsin. Mr. D. W. Lehti, 725 W. Lackawanna Avenue 
President of the Link-Belt Speeder Cor- Inc Scranton Penna 
poration, was elected vice president of the 89 * : ae 
| association. | a complete line of Diamond and Shot Core Drills, Drilling Accessories and Equipment 
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NEW THEODOLITE 
SETS UP QUICKLY, 
EVEN IN THE WIND 


Has this been your 
problem? Now—old- 
type mechanical 
plumb-bob replaced 
by can't-miss optical 
principle 








¢ Improved Theodolite reads 
horizontal and vertical circles 
simultaneously, through same 
eyepiece 

© Reads direct to 1 min. with no 
matching of lines—no parallax 


© Amazingly blur-free—small, 
compact, moisture-proof, 
dust-proof. 


Mail this coupon for details = 














| 
1 1 
i INSTRUMENT CORP. OF AMERICA 1 
| 11-27 44th Rd., LONG ISLAND CITY, N. Y. | 
Please send me Booklet C J | 
| with information on Fennel... 1 | 
| [ Double bubble [J Alidades t 
(D Other levels [) Collimeters 1 
1 
1 (CD Transits C Stands t| 
i (1 Combinations [1 Tripods f | 
(CD Theodolites CO Repair of present 1 | 
t instruments, ! 
{any make) | 
g NAME. nnnstmnninnninnnnnnnnnnnn 1 
1 ADDRESS 1 
t | 
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(Continued) 


The Wayne Crane Division of the 
American Steel Dredge Co. Inc. and four- 


| teen other manufacturers of power cranes, 
| shovels, trench hoes, industrial cranes and 


other earth-moving and materials handling 


| equipment comprise the Power Crane and 


Shovel Association. Members of the 
association represent approximately 75% 
of the productive capacity of the shovel 
and crane industry. 

Mr. Walb, who became associated with 
the American Steel Dredge Company in 


| 1932, served as vice president of the 
| Power Crane and Shovel Association dur- 


| 1956, actually consists of two, 


| ing 1954. 


|G. E. to Power N.Y. Central’s 


Harlem River Bridge 


The New York Central Railroad’s new 


| twin-lift bridge spanning the Harlem River 
| in New York City will be electrically 


powered and controlled by General Elec- 
tric Company apparatus. 

The bridge, scheduled for completion in 
almost 


identical bridges side by side. Each will 


| have a 340 ft movable span weighing 1400 


tons, to carry two of the railroad’s four 
passenger tracks. Each will also have its 
own 219 ft towers and lift machinery. 
Powerful G-E mill type amplidyne- 
controlled direct current motors, connected 
to drive the huge sheaves at the top of the 
towers, will be able to raise the 1400 ton 
spans 135 ft above the water or lower 


| them to the closed position in just 90 


seconds. According to New York Central 
engineers, this is more than twice the speed 
of the operating swing bridge it replaces. 
The new span will serve New York 
Central mainline traffic from the Borough 
of Manhattan, replacing a swing span 


| structure built in the late 1800's. 


Am. Steel Band and Allegheny 


Steel Band have new Sales 
Manager 


J. H. Bowman, Jr., has been appointed 


| manager of sales for the affiliated com- 
| panies: 
| and Allegheny Steel Band Company. 


American Steel Band Company 
Al- 
though, for the past five years, Mr. Bow- 
man has been sales manager for the latter 
firm only, he will now conduct an ex- 
panded national sales and advertising pro- 
gram for both manufacturers. His head- 
quarters will be located at the combined 
main office and plant at Carnegie, Pa. 
Products to be handled include Ameri- 
can Steel Deck for roofing; asbestos pro- 
tected metal roofing and siding; pro- 
tected metal roof deck; insulated wall 
panels; cellular steel flooring, electrical; 
Asbo ventilators, louvres, ducts and sky- 
lights; and steel strapping and accessories. 
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PHOENIX BRIDGE 
COMPANY 


Engineers 
Fabricators 
Erectors 


Structural Steel 
BRIDGES and BUILDINGS 


General Office 
and Shops 





PHOENIXVILLE, PA. 


Subsidiary—Barium Steel Corporation 
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Special 4x6 Steam 
Fixed Drum Winch. 
> Duty single line pull 

4,300 ibs. at 90 FPM. 


Superior-Lidgerwood-Mundy has 
the facilities and experience to 
meet them .. . either from an 
all-inclusive line of standard 
hoisting equipment or with 
equipment engineered to your 
Specific requirements. 
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Main Office and Works: SUPERIOR, WISCONSIN, U.S.A 
New York Office, 7 Dey Street, New York 7,N.Y. 
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PROCEEDINGS 
AVAILABLE 








The following papers have become avail- 
able as Proceedings-Separates. Following 
the date of issue of a paper, discussions 
thereof will be received for a period of 
three months, as specified on the cover of 
the paper. Titles will be added to this 
list every month, as they become available. 
Technical Division sponsorship is indicated 
by an abbreviation at the end of each item, 
the symbols referring to: Air Transport 
(AT), City Planning (CP), Construction 
(CO), Engineering Mechanics (EM), High- 
way (HW), Hydraulics (HY), Irrigation 
and Drainage (IR), Power (PO), Sanitary 


Engineering (SA), Soil Mechanics and 
Foundations (SM), Structural (ST), Sur- 
veying and Mapping (SU), and Water- 
ways (WW) divisions. Papers issued prior 
to, and including, Separate No. 289, were 
not distributed under the present auto- 
matic mailing system. If you have not 
registered in a Technical Division to re- 
ceive its papers (one Division only) free of 
charge, please do so promptly by filling out 
and mailing the enrollment and subscrip- 
tion form (page 125) to Society Head- 
quarters. For ordering separate papers, use 
the convenient order form on page 124. 





February 


608. Canal and Locks at Chain of Rocks, 
Mississippi River, by A. F. Griffin. (WW) 
The paper describes the general plan and 
pertinent details of the locks and canal which 
by-pass the Chain of Rocks reach of the 
Mississippi River near St. Louis, Mo. The 
improvement covers a length of approxi- 
mately 8 miles and consists of a canal with 
a bottom width of 300 ft, a barge turning 
basin and harbor, a main lock, 1,200 ft by 
110 ft, and a standard auxiliary lock. 


609. Shale Foundations for Earth Dams, 
by Delbert B. Freeman. (WW) Shale is 
discussed as a foundation material for earth 
dams and appurtenant structures, with a 
description of the causes for failure of dams 
on poor foundations and an insistence on the 
need for geologic investigations and labora- 
tory tests of the material to determine design 
factors. 


610. Channel Depths for Modern Ports, 
by B. B. Talley. (WW) Primary considera- 
tions in determining depths to be provided 
ina modern harbor are the drafts of the ves- 
sels expected to use the port, the customary 
trim or loading of ships, the ‘‘squat’’ or 
“sinkage’’ of vessels in motion under their 
own power, the nature of the material in 
which a channel lies, and the clearance under 
keels. The trend in design respecting draft 
is indicated by data on typical vessels of 
various classes constructed during the 20th 
century. 


611. Graphic Design of Alluvial Channels, 
by Ning Chien. (WW) Channel depth and 
slope to carry a given unit discharge and 
sediment load are determined graphically on 
the basis of the Einstein bed-load function. 
Applications of these curves are made to 
evaluate the effects on river regimen by the 
diversion of flows, construction of dams, 
contraction of channels, elimination of river 
forks, and cut-off of bends. 


612. River Surveys in Unmapped Terri- 
tory, by Gerard H. Matthes. (WW) To 
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assist engineers concerned with river utiliza- 
tion problems in areas which are unmapped 
and for which streamflow data are lacking, 
there are presented short-cut methods 
adapted to exploratory or reconnaissance 
surveys and methods of providing both 
reliable surveys of specific local areas and 
more extensive maps. 


613. Scale Model of the Suez Canal, by 
Paul Blanquet. (WW) The author de- 
scribes and analyzes hydraulic model studies 
which relate size and shape of the waterway 
and speed of transit of the ship to hydraulic 
phenomena and bank erosion. They indi- 
cate that increased speed and decreased 
waterway area result in increased erosion 
whereas the slope of the banks is less im- 
portant. 


614. Port of Lake Charles, La., by Elmer 
E. Shutts. (WW) The port of Lake Charles 
is the result of the independent effort of a 
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small community to establish its own deep 
water shipping facilities. From the inception 
of the project to date there has been a con- 
tinuous growth in shipping from 45,000 tons 
in 1926 to approximately 16,000,000 tons in 
1953. 


615. Modern Design of General Cargo 
Marine Terminals, by Frank W. Herring. 
(WW) The design of a modern marine 
terminal is discussed through analysis of its 
functions, basic form, and factors governing 
design. Standards developed by the Port of 
New York Authority are included, and refer- 
ence is made to two modern facilities in the 
harbors of New York and San Francisco. 


616. Beach Rehabilitation by Fill and 
Nourishment, by J. V. Hall, Jr. and George 
M. Watts. (WW) Beach erosion problems 
resulting from the progressive development 
of resorts and the construction of navigable 
inlets have been combatted by various meth- 
ods of artificial nourishment using beach fills. 
This procedure aims to provide a sufficient 
amount of material to supply continuously 
the downdrift areas with replacement fill to 
make up for losses due to erosion. 


617. Hydraulic Design of Pump Station 
5A, Central and Southern Florida Project, 
by Edwin W. Eden, Jr. (IR) Pump sta- 
tion 5A is a unit of the Central and South- 
ern Florida project which, after construction, 
will provide water control for West Palm 
Beach Canal within the Lake Okeechobee 
agricultural area. Determination of pump- 
station characteristics required for satisfac- 
tory water control is presented together with 
results of studies to determine operating 
characteristics. 


618. Pumping Ground Water for Irriga- 
tion and Drainage, by Cleve H. Milligan. 
(IR) Ground water is an important but 
neglected national resource. Its utilization 
produces both irrigation and drainage bene- 
fits. Physical data, legal concepts, and ad- 
ministrative principles and practices must be 
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improved and developed to stimulate and 
guide sound ground-water development. 


619. Ground Water and Drainage Prob- 
lems of the Weber Basin Project, Utah, by 
F. M. Warnick and William H. Greenhalgh. 
(IR) Control of leakage from confined 
ground-water basins and disposal of seepage 
from irrigation are important on the Weber 
Basin Project because the feasibility of the 
irrigation development depends on the suc- 
cessful reclamation of lands plagued with a 
high water table. The paper discusses the 
problems and outlines the investigations per- 
formed to develop a sound drainage plan. 


620. A Concept of Lacey’s Regime Theory, 
by Ning Chien. (IR) Lacey’s regime theory 
is analyzed on the basis of the Einstein bed- 
load function. It has been found that the 
“silt” factor fyr depends on the sediment 
concentration of the channel flow whereas 
‘rs is a function of the bed material size. 
Using these functional relationships between 
sediment characteristics and Lacey’s ‘“‘silt’’ 
factors, the depth and slope of an alluvial 
channel in regime can be determined by the 
Einstein bed-load function or by Lacey's 
regime theory. 


621. Discussion of Proceedings-Separates 
347, 404, 426, 461, 462. (IR) 


622. Use and Economy of Concrete Pipe 
in Irrigation Systems, by A. B. Reeves. 
(IR) The economy in the use of concrete 
pipe in irrigation systems is considered in 
relation to saving of water, reduced cost of 
operation and maintenance, value of right of 
way, and reduction of seeped areas caused by 
losses through pervious canal sections. Uses 
for concrete pipe are divided into three 
categories—structures, supply lines, and 
distribution systems. 


623. Operation and Maintenance of 
Irrigation Systems, by Floyd M. Roush. 


608 609 610 611 612 613 614 
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(IR) There is a tendency quite often among 
water-user organizations to neglect or defer 
maintenance on irrigation facilities. This 
paper points out that the key to a successful 
irrigation enterprise is keeping all mainte- 
nance work current. Other factors essential 
for good operation are an organization of 
qualified personnel, good public relations with 
the water users. selection and maintenance 
of equipment, conserving the water supply, 
and protecting the irrigated land from seep- 
age. 


624. Discussion of Proceedings-Separates 
361, 381, 466, 482, 483, 490. (HY) 


625. Investigating Ground Water by Ap- 
plied Geophysics, by David K. Todd. (HY) 
Geophysical methods for petroleum and min- 
eral exploration may be adapted for ground- 
water location, analysis, and development. 
Brief summaries of particularly useful geo- 
physical approaches are presented. Basic 
principles, methods, applications, and ex- 
amples are included. A selective bibliog- 
raphy concludes the paper. 


626. Discharge Coefficients for Spillways 
at TVA Dams, by Kenneth W. Kirkpatrick. 
(HY) Spillway discharge coefficients from 
model studies for eleven TVA dams are pre- 
sented. Coefficients for both submerged and 
free discharge conditions are presented for 
discharges over standard and _ irregular 
spillway crests and a vertical lift spillway 
gate. 


627. Modern Methods of Developing 
Ground-Water Supplies, by R. M. Leggette. 
(HY) Preliminary considerations in choos- 
ing an area for ground-water development 
are outlined. Methods and procedures used 
in prospecting for and developing ground- 
water resources are discussed. The author 
offers suggestions for desirable observation 
and maintenance programs after a ground- 
water development is in operation. 
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628. Ground-Water Flow in Relation tog 4 
Flooding Stream, by David K. Todd. (HY) 
Quantitative data on ground-water flow dur. 
ing storm runoff periods are scarce. This 
study presents some information on the time 
distribution and magnitude of such flows 
based on model measurements. Results of 
the model analogy are interpreted in terms of 
bank storage volume and distribution, ang 
magnitude and time distribution of ground. 
water flow. 


629. Streamflow Reactions of a Fire. 
Damaged Watershed, by J. D. Sinclair ang 
E. L. Hamilton. (HY) Records of rainfal} 
and stream-flow from the partly burned 
watershed in the San Gabriel Mountains of 
southern California and from a comparable 
unburned drainage, before and after the 
December, 1953, fire were analyzed. The 
analyses showed that peak flows and storm 
discharges from the damaged watershed were 
greatly increased by the effects of the fire. 


630. Flood Frequencies Derived from 
River Forecasting Procedures, by Ralph F, 
Kresge and Tor J. Nordenson. (HY) The 
engineer who designs drainage structures 
must estimate the peak annual discharge ex- 
pected for some selected return period or 
periods. Such estimates are often based on 
frequency analyses or relatively short dis- 
charge records and therefore have question- 
able reliability. In the study reported, the 
record of peak annual discharge values was 
extended through use of precipitation data 
and a river-forecasting procedure. The dif- 
ferences between the frequency curves based 
on observed and estimated flood peaks were 
small and were far less than the differences 
between frequency curves developed from 
segments of the observed record. 


631. Beach Protection Creates Legal 
Problems, by Morris N. Lipp. (HY) The 
paper describes the engineering studies in- 
volved in the defense of a lawsuit. The 
plaintiffs complained that bulkheads were 
permitted to encroach on the public ocean 
foreshore, and the defense contended the 
area had been subject to avulsions and that, 
therefore, the upland owners had a right to 
reclaim lost land. 


632. Structural Success or Failure? by 
Jacob Feld. (CO) Some typical examples 
of structural distress and its cause and correc- 
tion are described. Avoidance of such dis- 
tress is rather simple and inexpensive; correc- 
tion is usually complicated, time-consuming, 
and costly both in money and reputation. 
Valuable lessons can be learned from impar- 
tial description of structural failures. 


633. Scope of Pipeline Transportation in 
the United States, by Eldon V. Hunt. (CO) 
Pipelines for crude oil, petroleum products, 
or natural gas in the United States extend 
over 594 thousand miles. One eighth of all 
ton-miles of freight move through these 
lines, and natural gas heats more homes than 
any other fuel. Pipelines are advantageous 
because delivery is constant, packaging is not 
required, and the systems are free from sur- 
face maintenance. 
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